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INSIDE STOBIESI 

□ Maybe no one but your moiber loiows you can't spell, but go on-line wiih 
Corr^iuServe. MCI. The Source and otiers, and ffie whole world know^ So use 
Turbo Ligbtrung to save you trom pubic electronic embarrassment Lij^ning checks 
your spelling on-line, as you type, arx] before the werd gels out See inside pages 
lor more 

□ Just released, new addmon to Tirbo Ligblnmg Called die Lightning Word 
Wizard, It's both a lechnical reference manual for (he "engine" that drives Turbo 
Lightning, and a crossword-sohnng. mnd-bendmg. myslery-makmg. code-cracking 
set of wwd challenges-and you donl need lo be a programmer to play 


LATE NEWS! TANDY NOW EVEN MORE HANDY! 

□ Borland iniernaliortal ard Tandy Caporalion have reached a new agreement 
which gives you about 5,500 more places worldwide to buy Borland products 
Through Tandy's “Express Delivery" program, you can now order Borland producis 
from any Tandy catalog m arty Tandy store and get two-day delivery m the U S 


TOSHIBA PICKS SIDEKICK AND SUPERKEY! 

□ Borland international and Toshiba America. Inc have announced a joint marketing 
arrangement m which Toshiba will bundle Borland's SideKick and SuperKey 
programs on their new Toshiba 3100 portable. ^ StdeKick on dreir new T1100 
PLUS portable computers The new Toshiba models and Borland's software 
programs are IBM PC-compalible 




"e frequently 
surprise people 
wlUi Inventive, 
imaginative software, and 
people frequently surprise 
us with the way tliqyuse it. 

For example, you’ll 
read on this page about 
how a Callfomia soaring 
club \ises our Reflex: The 
Analyst" to give their 
pilots weather and 
thermal predictions and 
charts and graphs every weekend 

That's an application we didn’t imagine when 
we released Reflex as a highly visual analytical 
database manager and report writer. 

But it’s the kind of qy^penii^ appUcation 
that might stimulate fresh ideas in your mind 
about how you can put your Reflex: The Analyst 
to work for you. 

And thank you for your interest in and 
support for Borland International. 


— 


Philippe Kahn, 

President, Borland International 


Reflex: The Analyst 
and the Wild Bine Yonder! 


Andrew J. Pizlall wrote 
us, “I have been using Reflex 
for several months now for 
both home budgeting and, 
would you believe, SOARING 
FOREGASIBI 

This soaring forecast Is 
uploaded to the local hang 
gliding bulletin board each 
Saturday and Sunday 
morning. Prior to using 
Reflex, the raw data was 
plotted on a weather chart 
with a plastic overlay. This 
(new) system Is much easier 
to use and 1 can manipulate 
the graph scales and hypo- 
thesize soaring conditions 
under changing variablea” 
He sent us Reflex graphs 
showing “Thermal Index va 
AlUtude” and “Temperature 
va Altitude” (both shown 
here), along with Reflex- 
generated reports showing 


inversions, wind direction, 
knot speeds at vaiylng 
altitudes, and top of 
convection state All the 

Ihernil Indfi Us. Oltitudp 


criteria pilots need to know 
and need to see before they 
fly, because most of them 
Imowthe flying maxim, 
“There are old pilots and 
bold pilots, but there are no 
old bold pilots” 

Another novel use 
for Reflex, the greatest 
analyUeal tool since the 
couchl 


CIRCLE 138 ON READER SERVICE CARD 







BaOean TbeAoalyBt upgrades and adds tbenewBeOei Woriabopl 

Why mniiing your business without 
Borland’s Reflex and the new Reflex 
Workshop is an act of hlhid faith 


Rumiiiig a successful 
business isn’t something 
you can do with 3rour eiyes 
shut, hut no matter what 
business 3w’re In, Beflex" 
and the new Reflex 
Workshop” give you all 
the tools and views to see 
what all the numbers 
look like. 

aung lotus or dBABf 

without BeDa Is lie dMiig 
at night withoutllgbtB 
Pinlucte such as 1.^ or dBASE 
can do Uie numbers (br/u, but sou 
m^ sun not gat die plccure-slmp^ 
because they can't show ^ 
anatydcal giafibs and pMiree of 
sour dale, nor can dies analyze and 
summarize all die Inibrmatlon you 

mftntpiilBlft llkfl n>\n 


tiytee of RAM, 32/XO reoorda, aod 
ski fleUs per recml with (he Dcw- 
legeniaiy iJghtnliig Spe^ 
PurthoTDore, Reflex 1.1 with 
tu EQA suppon 40 Unee 
of infbnnaucQ n Be qxeedshae^ 
si;^ Uet View, oompered to lees 
than 25 Unee dlQid^ed 
tradlUonal qireedsheeta 

Minimum memoiy: 3d4K 


fft/Mi §im |f«e ffvw §n0k W9f$ tt f99tki§ M fm Mt, 

ffrt tttfmmt waft at matyitaf fwm tafamatlaiL 
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TYw REPORT VIEW 
•Dows you to garwM 
MrynarQlrom 
fnXi^ HMli 10 


The LIST VKW Mb you 
pul dH> m tabular W 
iom>juaii*aa 
spreaOihaei 


You can uaa datsoasa 
Mat craaiad trfb 
Raliax a transterrad 
lr«n 1.2-3. dBASC. 
PFS FIL£.«Wolhor 
apphcaMns 


irmr 


The GRAPH VIEW ^ 
you inMni mtaractM 
graphc rapreoantaborw 


Tha CR08STAS VCW gwat you 
amaang 'aoaa-raMancod' 
pcturas ol iha WM and 
ra M iOfMvpa haddan m you dm 
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The beet Jiist got better 
IntPodudn^Jiaflflr J.J 
Ihe new Reflex 1.1 with expanded 
memtxy ei^jpori alkwB 7 X 1 toman- 


IfyoaeheeifyboagbtBeglex 
1.0, get BeBez 1.1 end the 
BehexWorkabopfyranfy 
$69.96 

Becauee you bought Reflex fhxD 
us, you're “our kind of people.” And 
since we'i« not the “takfrthe-nxxiEiy- 
and-run" kind of otmpaoy, you can 
upgrade to Reflex 1.1 and the Reflex 
Wca^mhop for only I69S6. If you 

prBfarmfllTn p1y iipgiYv1ft(Q Rflflfly l 1, 

you can do that for only llO by 
i^curningyour Ifldlekeoea 

Afdlf lAifreAw/iftif 

IV C if ■ 

Only $69.95 

AnaiffackS*<xiioWkx.rieKwfk(fei 
Wofts/Kp 0 n«s youiwKJe wge at 
Hnmn Av specific 

aukibon You can use tme tools Ik 
IS" or mottily hem 10 sut your business 
needs <11101 routiave to wodt mVindtii 
at«y an 22 d/tenm tools. 

For Flnoiico/AccoinUiig: 

• Busness Expense TrKting 

• Petty Cash Tracking 

• Uneol CmM Tiackrg i Afalysis 

• Aceounis ftecenabh Tracking i Aging 
Analysis 

• AfC^Ordarfney&>Viiy»s 

• PurOase Order Tracktig System 

• Leesmg Inmtory Uanagerneni 


TougetRsOax II and 
tdeRsaBz WoriahoprhronJf 
tlSOM' [ 

Sold eeparately, the new Reflex j 
Wxkahcp Is I69k and Reflex is / 
1140.06, totaling l219£0-but you 
can get them both for a lliDlied ume 
(Kily, at an amazing $ 190.96. So act 
now. rush to your nearest dealer, call 
ue, or clfi the 001 ^ and put Reflex 
1.1 and the Reflex to west 
ftryxiri^tawayl 


• Asse Imrentoty Tracking 

• Cash Uafagetnen Trio Balance 

• Cormenial Beal Estate Ttxkmg i 
Anaiys/s 

For AdmMitraUoa: 

• MailUst 

• Appomimeni SOiedukng 

• Appkan Tracktig & ktfjKy System 

• FacMes Planntig 

• Protect ScherMmg 

For $t/ts g MirkoUng: 

• Sales lead Tracking i Aniysn 

• Sion Chea InvetWy Analysis 

• SalesAnafysis 

• TrendAtsk^ 

For ProOttetloo ooO OporoUoat: 

• Manulaciunng Ouakfy Assurance 
Tradting 

• Asserrtly Bepair Tumanird Tracking 

• Product Cost Analysis and CanM 


BORLAND 

B W INtEBNAtlONAl 


YES! 


I want 
the best! 


For credit cord orders 
or ffte de^ nearest you 

call (800) 255-8008 

in CA call (800) 742-1133 
Copies Product Prico Totals 


SU 995 ' l_ 
69 95* J_ 
199.95* t- 
99 95 J_ 

99.95 S- 
6995 S- 

69.95 S- 
69.95 S- 
3995 J_ 

69.95 t- 
69 95 I- 

99.95 J_ 

69.95 J_ 


SsAejr The Analysl 

_eaeei wwirsftop 
_RPte;c Bedex MWA'sAQp 

_ Tato Prolog 

_ Turtw Pascal 3.0 
mm? i BCD 

^ TiAo Pascal la CPiU-60 

rtftio Daiabase Tboftu 

^ Tutio Gnphix Toolbox 
.. Turtio Tula 2.0 
_ ruroo Edmr Tooeox 
^ Tabo GameWaks 
_ Turbo Ugnaang 
^hgnming wad maid 

._ Turbo Ughming. 

Lighemg Wad Wiard 

— SkMick 
_ Ttankng Sideiock 

— Srdenck. 

Trarekng StdelOck 

— SifierFey 
Outside USA add StO pa copy 

CA and MA res add sales tax t~ 
ArnoM enclosed S- 

Prices indude shfipmg to alt US cibes. 

CareAny describe yoa carpuiv systm 
bkieis: _ 6 -M —i6-bil 
luse —PC-OOS —US-OOS 
^CPiU-BO —CPIU-B6 
My compula's name and motel is: 


149.95 S- 
84 95 S- 
6995’ S- 

125.00’ t- 

69.95 S- 


The disk sue fuse is- 0 3ii’ □5W’ OS* 
Paymenf VISA MC Money orda Check 
Credil cant expaabon dale / 

cant 1 1 I I I I 1 1 I . . 


I I 


MTCOFYFROTtCTFD 
'•SO-DAYMOtieY-BACK QUARAMTil 


Stepping Address: . 


aty:. 


,Zip:. 


Td^Mre 

COOs and purchase orders HOT be accepled by 
Boland Outside USA make payman by bat* dtah 
payableinUSdollandramiaiaUSbank. 

’Litmed rm Oba aJd Sepierrtia 1. 1986 
”YES 4 eiiriin 60 d^ el pachasa you find tial Us 
pmdud does no pethmlri accordance mti Of 
deimsea/oacusiomaserricedepettneniandm 
mb gOdly arrange e reknJ 
Prices subied to chengemfioutrtoiKe. 


4585 scons VALLEY DBli^ 
scons VALLEY. CA 95066 
(408) 438-8400 TELEX 172373 






Fma% a worth 


For years BASIC has beeir everyone’s first 
language. And for almost as long, they’ve been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. A new language that’s a 
substantial improvement over BASICA. Faster. 
More structurM. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsoft’s QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
it offers the extra speed and power you’ve been 
looking for. 


Run hister with compiled code. 

If there’s one thing you’ve asked for, it’s speed. 
And Microsoft* QuickBASIC simply blazes. 
Old BASICA programs will run up to ten times 
quicker once they’ve been compiled. Sometimes 
even fester. 

Everything you need. Built-in. 

Making programs run faster is only part of the 
story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 


File Edit View 


Search 


FOR theta = 0 TO 2* 
CALL DrauStarCc 


NEXT theta 


Find... 

Selected Text 
Repeat Last Find 
Change. . . 

Uhel 


*1 

n 


end 


Next Error 




SUB DrauStar(cx,cy, rad ills, theta) STATIC 
dx = radius * cos (theta) 
dy = radius * sin(theta) 

1 i ne ( cx , cy ) - ( cx +dx , cy +dy ) , 2 
end sub 


Next Error 


NEXT without FOR 




leavii^ BASIC for. 


On the rare chance your program doesn’t run 
100% the first time out, we’ve got another sur- 
prise for you. The Microsoft QuickBASIC 
debugger. Our full-screen tracing lets you debug 
your programs while watching the source code 
execute. A line at a time, or with breakpoints. 
As easy as can be. 

Our compiler is also smart enough to save you 
time. First, by findirtg any errors in one pass. 
Second, by putting your editor’s cursor on the 
problem. Automatically. So you don’t have to get 
lost in a maze of error codes and line-numbers. 

The BASIC virtues. And more. 

Speaking of line numbers, let’s not. Because 
line numbers are stricdy optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GCTOs altc^ether. 
There are a variety of options that coula make 
the GOTO an endanffiied species. Features like 
multi-line IF-THEN Hocks. And named sub- 
programs. Now your BASIO programs can be 
as structured and organized as you want. 

We’ve only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 
dozens of enhancements to your favorite 
lan^age.Things like laiger arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most offen-used routines. 
All explained in a revised manual that includes 
a complete language reference. 

Making your quick escape. 

If all these features follow your BASIC 
instincts, then zip on down to your nearest 
Microsoft dealer. That’s where you’ll discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call (800) 426-9400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call (416) 
673-7638. 

Microsoft® QuickBASIC 

The High Fferformance Software™ 
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Microsoft QuickBASIC Compiler Version 2.0 
for IBM*PC and Compatible Computers. 

BASICA Compatibility 

♦ Sound statements including SOUND and PLAY. 

♦Graphics statements including WINDOW, VIEW, DRAW 

GET. PUT. LINE, CIRCLE, LOCATE and SCREEN. 

♦ Suppon of EGA extended graphics modes. NEW! 

♦ BASICA structures arc supported includmg WHILE/WEND, 
IF/THEN/ELSE. FOR/NEXT GOSUB/RETURN. and 

event handling. ... . 

Microsoit 

Results of Sieve Benchmark BASICA 3.1 QuickBASIC 2.0 
Seconds per iteration 78 0.52 

Complete Programming Enviroiunent 
♦Built'in Editor that places the cursor on found errors auco' 
madcally. NEW! 

♦ Compile endrely in memory at speeds up to 6000 lines per 
minurc. NEW! 

♦Liivk routines once when starting a programming session and 
iK> need to link again >^en ch^ging programs. NEW! 

♦ Built-’in debugger with single'Step, animate, and trace riKxdes. 
NEW! 

♦Create stand'alone programs. 

Alphanumeric Labels 

♦ C^n be used to make your programs more readable. Line 
numbers arc ryot required but are supported for BASICA 
compatibility. 

Structured Ihogramming Support 

♦ Block IF/THEN/ELSE/END IF elimmarcs the need for 
GOTO statements. NEW! 

♦ Subprograms can be called by name and passed parameters. 
Both k>^ and ^bal variable are supported. 

Modular IVogramming Support 

♦ Separate compilation allows you to create compiled BASIC 
libraries to use and revise your programs. 

♦A library of routines to access DOS and BIOS interrupts is 
supplied. NEW! 

Lai^ Program Support 
♦G^e can use up to available memory. 

♦ Numeric arrays, each up to 64K bytes, 
can use up O) available memory. 

NEW! 


MictiMofi i* • regbirred rrademark and The Hi^ Performance Software ii a trademark of 
Microaoft Corporation IBM b a regbtered trademark of [ncemational ButkicM Machinea Corporadoa 
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Library 

Keeps on giowins... 

Ntw disks rscsntly addsd to our library 
of usor>supportod simI public domain 
software for the PC: 

Q #471 PfnentVS.1 Make youf own slide shows 
fof business or home using your color monitor. 

□ #477 Name Qram/BfMkDewn/Pene Word 
Do ar^rams, firxl what words your phone number 
makes. 

Q #480 PC*Outilne CX4line arxl organize 
information, much likeThinktank. 

□ #461 StM River Shell Makes DOS easy to use 

Q #483 MaN Matter Keeps track of multiple lists, 

sorts and prints by city, state, zip and name 

Q #485 ken Maker and FXHMIatrix Makes 
graphics characters like the MAC for^ur screen 
ary] you can paint them on your EPSON printer 

□ #487 Raflax Point An action game modeled after 
the ROBOTECH cartoon series. 

Q #492 Nutrient Tracks your diet and its calorie/ 
nutrient value 

□ #494.495.496 ThaWerM OlgMzad Find over 
100,000 different locations in the world and display 
them on screen. 

□ #496 DOt-a-MatIc Load different programs and 
manipulate them with single keystrokes. 

□ #499 PROCOMM Communications with 
XMODEM. KERMIT. ASCII protocols, supports IBM- 
3101. DEC VT52/1000, AOM-S and ANSI 

□ #5018 502 iaia a aya Tracks prosp^ts, leads 
and memos and prnts letters with that information. 

□ #503 RaHanca MalUng Uat Keeps tracked 
muttiple lists, sorts and prints by specific group- 
good for custom mailing. 

□ #506 MbMography of BusIntM Ethlea and 

Moral Vahias The regularfy updated master 
bibliography for those doing papers and research 
involving business ethics. 

□ #507 PC<4prlnt Software and instruction on how 
to cheaply speed up your system 2-3 times. 

□ #508 8 509 StatlatleaTaola Factor experiments. 
'FOROET^IT' plots, simultaneous confidence 
intervals, randomization tests, expected mean 
squares. 

□ #510 VMMcMSCAL Compiler Learn to 
program R^AL and watch the internal functions 
of PASCAL as it runs. 

□ #511 TUrbo Sprltaa and Anlmatton Create, 
maintain and animate your own images in TURBO 
PASCAL. 


RECENT DISK UPDATES 

□ # 5 PC-PllaVef.4 

n # 78 PC^UMtaVer 2.6/1 

□ #124 Extondad Batch Ver. 2.04a 

□ #199 PC*CalcVar.3 

□ #212.334 RBBS>PC(2disks)Ver.3.7 

□ #386 l00LattaraVerl.l 

□ #393 Checkbook Vdr. 2 

□ #395 HomolnvontoryVer.2 

□ #397 Cho c kbook Program Ver. 3.31 

□ #402 IBMSTOCroaaAaaamblarVer 1.1 

□ #403 Computar1UlorVer.4 2 

□ #417 AOA Prolog var. 1.90 

□ #449 Oaga Vers. 106 

□ #468 CM Ledger Ver 1.1 

□ 350-page directory (disks 1-300) $6 95 

□ Printed Supplement (disks 301*454) $3.95 

□ lyr.PC-SIG Membership ($35 foreign] . . . . $20 
Includes printed directory, suppiemeni. birrxinthly 
magazine 


SPECIAL 

Any 5 Disks pfus 1 -Ykar Mambanhip $39 


Disks are S6 each. Add $4 postage and handling (S 10 
foreign)- CA residents add state sales tax 

Tbtal Enclosed $ by □ Check QVISA QMC 

Card No 

Exp. fiotft Phone. 

Nflmo 



_Zip_ 


1b order, call: 800>245<47f7 
In CA: B00-222-2gM 
For technical questions or 
local orders: (406) TaO-OEOI 
1030-D East Duane Avenue 
Sunnyvale. CA 94086 211 
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WEST COAST EOrrOR 

SPECIAL PROJECTS EDITOR 

SENIOR EDITOR.. 
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MANAGING EDITORS 

MANAGER. COPY EKT 
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STAFF EDITOR . . 

SENIOR COPY EDITOR 

PRODUCTION EDITOR 
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ASSISTANT EDITORS 


COORDINATING EDITOR 

SENIOR EDITORIAL ASSISTANT . 
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RECEmONlST... 
CXWTRIBUTTNG EDITORS 
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LOOKING FOR THE BEST 
VALUE IN PC/AT COMmiBLES? 



INTRODUCING THE $1495 A^STAR" 


Looking for a lower priced, higher 
quality PC/AT compatible than our new 
A^Star''is like looking for a needle in 
a haystack. You’re more apt to come up 
with a case of hayfever. 

AtyStar gives you features you 
won’t get from any other vendor. Not 
IBM. Not Compaq. Not even those for- 
eign manu^cturers. Features like a 220 
watt power supply, eight available ex- 
pansion slots and "network ready’’ 
multi-user operation. All for only $1495. 
And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk /diskette drive controller, a tactile 
feedback k^boatd (youll love it!) and a 
6/8MHz switch /software selectable 
80286 CPU. 

Best of all, A*Star is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchan^ manufacturer. So now you 


can buy with confidence from a vendor 
you can trust, just like you’ve trusted 
IBM. And youll get a genuine, top qual- 
ity product (not a cheap imitation) for a 
price even less than those "questionable" 
mail order clones. And if that’s not enough, 
it’s all money-back guaranteed! 



The $1495 Wells American A*Star.™ 


j~ A PC/AT FOR ONLY $1495? 

I THArSNOTHINQ TO SNEEZE AT! 

I [Hurry! This offer is limited.] 

I □ I'm tired of sneezing! Have someone call 
I me immediately to t^e my order. 

I □ A'* Star sounds terrific. Tell me more. 

I Name: 

I Company: 

I Phone: 

I Address: 

I City; 

I State; Zip ' 



803/796-7800.TWX 51(>«)1-a645 
Sunset Boulevard « West Columbia. SC 29169 


L 


IBM ^iMn«i Computer AT and . 


I traotmarn* of iniernMionti Butineu Macnrrvte Corporation 
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Accelerator Boards: 

Power for a Price 

Charles PetzolJ/Wml the 
brutal truth? PCs and XTs are 
yesterday's technology. 
Advances in hardware and 
.software development point up 
just how outclassed they have 
become. So what should you 
do: Retire all your PCs ? Not 
necessarily. There arc other 
ways to upgrade, sort of. 
Consider these 13 accelerator 
boards, straight from rigorous 
testing in the PC Magazine 
Labs i:.*; 

The No-Slot Alternative 
to Acceleration (And 
Why It Makes Sense) 

Stephen Dovi.t/This simple 
solution to acceleration comes 
on such a compact card that it 
doesn't even require an extra 
slot. What's more, it exacts a 
smaller penalty than its mote 
complex siblings. Five no-slot 
boards are reviewed 169 
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HARDWARE 
Backup Power; When the 
Juice Stops Flowing 

WinnL. R(tsch/\( there are 
times in the life of your office 
when you absolutely, 
positively cannot afford to have 
your PCs be without power, 
you should know about power 
insurance: uninterruptible and 
standby power supplies 
(UPS/SPS). PC Magazine 
Labs analyzes 2S units 181 



COMMUNICATIONS 
Fast, Faster, Fastest: 9,600- 
bps Modems Arrive 

M. David Snme/Htgh-speed 
modems used to run at 2.4(X) 
bits per second. The bit-per- 
second barrier keeps on 
climbing, and the prices aren't 
bad. but until a 9.600-bps 
standard emerges, tele- 
communicating at such high 
speeds will remain limited and 
difficult 221 

COMPUTERS 

Two AT Alternatives with 

Personality 

Jon PepperlThtK are so many 
MS-DOS alternatives to IBM 
on the market that "clone" 
doe.sn't begin to describe the 
range of features, priees. and 
performance available. Two 
from the middle of the 
spectrum; the Sanyo MBC-990 
and the TeleVideo TeleCAT- 
286 245 


SOFTWARE 

Protection from Prying Eyes 
Jared TovWFile security is a 
growing concern in the 
multiuser office. One way to 
keep your files confidential is to 
convince DOS that what's on 
the disk isn't really there, 
which is the strategy used by 
the password-based security 
programs reviewed here ... 2 1 3 

Integrated Applications: The 
Smart Solution 

Richard W. Ridinglon. Jr./The 
five standard applications in 
Innovative Software's The 
Smart Software System (word 
processing, spreadsheet, 
database, graphics, and 
communications) are 
reasonably functional, but how 
well do they work 
together? 233 

SPECIAL REPORT 
Micro-to-Mainframe 
Connections: Remote 
Possibilities 

Bill Harts. Charles Teets, and 
M. DavidS/onW Personal 
computers with remote 3270 
emulation boards can exchange 
data with mainframes. PC 
Magazine Labs reviews seven 
boards that operate under the 
bisync proUKol 251 
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SuperCaM, Perspective, 
DraTixl. Toshiba's Tl 100 

Plus. QuickBASIC 2.0. The 
Norton Commander, and turbo 
boards from Microsoft. Alloy. 
Cheetah, and Univation .1.^ 

REVIEWS IN BRIEF 

Paul M. Stafford! A quick look 
at SPEED>S. Source Print, 
the Penmouse + . and A Total 
Learning System for dBASE III 


Plus (a tutorial) 6.1 


VIEWPOINTS 


LETTERS TO 
PC MAC.AZINE 15 

PC ADVISOR 


Gus VendittolThe best way to 
control two printers, and the 
least expensive monitor for 


home use 2.5 
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SCREEN 

Bill MachronelLite Without 
IBM 75 

JOHNC. DVORAK 
IBM Steals NCC by 
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Inside Track 82 

PETER NORTON 
Carving a Niche in the 
Software Industry 91 

JIM SEYMOUR 
FCC Certification Wars, 

Part I 101 

STEPHEN MANES 
Prediction: A Growth 
Industry 115 


STEWART ALSOP 
I Bought Mail Order! ... . 121 


PC LAB NOTES 

More Speed from Hard Disk 

Drives 

Winn L . Ro.sc/i/Tips and 
programs to make your hard 
disks mn fa.ster 275 

PROGRAMMING/ 
UTILITIES 
Exploring the EGA, 

Charles Petzoldl An in-depth 
look at fonts and multiple- 
screen formats for the 
EGA 2S7 

SPREADSHEET CLINIC 

Jared TaylorICnt loading time 
for 1-2-J, Release 2.0. create 
Gantt charts with 1-2-3 and 
Symphony, and edit titles. .315 

POWER USER 
Craig L. Sfarl/Exporting files 
from / -2-3 to dBASE and a new 
trick for .Wc/fiVT .^21 

USER-TO-USER 

Paul SomersonITtps to help 
you display a binary file, 
protect bard disk files, and 
install a reset switch 335 

PC TUTOR 

Charles PetzoldIHov/ to put 
graphics back on its feet and 
distinguish between IRET and 


RETF2 313 
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PC BLUEBOOK 354 
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CARD 367 
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WhAT’S inside 

Speed is the only thing. Period. 
So the question is not “To ac- 
celerate or not to accelerate?" 
but simply "How?" Or so in- 
sists newly appointed PC Mag- 
azine Labs director Bill Wong, 
who teamed up with contribut- 
ing editor Charles Petzold to 
guide reviewers in the PC Labs 
through an exhaustive exami- 
nation of PC turbo boards. Among their many findings was that 
processing speed, even for a price, isn’t necessarily easy to come 
by — unless you're prepared to bust your budget and replace all 
your PCs and XTs with ATs. 

Turbo cards cause radical changes in the way your machine 
functions. Unfortunately, some of the changes create more unde- 
sirable side effects than helpful benefits. You cannot just insert a 
turbo board, sit back, and enjoy the sensation. Chances ate 
that — like the PC Labs staff — you will di.scover problems unlike 
any you’ve encountered before. Beware. 

In the Labs, two of the turtxr boards scrambled tbe file alloca- 
tion tables (FATs) of two different XT hard disks — a dangerous 
situation. Some boards didn’t work at all on the first go-around. In 
general, the Labs staff found that the bigger and more sophisticated 
the turbo board, the higher the incidence of problems. 

PC Magazine reviewer Stephen Davis, who lives in Greenville, 
Texas, flew to New York for several days to concentrate on so- 
called “no-slot tuibo boards." Sometimes smaller (and in this 
case, cheaper) turns out to be better, especially if it means fewer 
complications (side effects). Davis’s revealing conclusions begin 
on page 169. Petzold. by the way. found his own definitive an- 
swer. There is a "best” way to accelerate. To find out how, read 
“Accelerator Boards: Power for a Price," which begins on 1 25. 

Recently, in Volume 5 Number 10, the Labs presented the first- 
ever full-scale evaluation of power surge protectors, those boast- 
ful, but surprisingly uneven, data and hardware guardians. In the 
second installment of our coverage of power-regulation devices 
(see page 181). electrical engineer and contributing editor Winn L. 
Rosch tests more than two dozen uninterruptible and standby pow- 
er supplies. As with surge devices, these emergency energy appli- 
ances vary widely in price and performance. You may not fear 
thunderstorms, but you should fear blackouts. 

If you found yourself intrigued by our exploration and reviews 
of new enhanced graphics adapters in the August issue (Volume 5 
Number 14), be sure to check the follow-up in this issue (part 2 of 
Petzold’s EGA technical tips in the Programming/Utilities col- 
umn). We’ve said it before, but it applies once again: these tips are 
the most comprehensive collection of practical EGA information 
you’ll find anywhere. See for yourself, starting on page 287. □ 
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Wlien 1-2-3* was first introduced it quickly bcc-aiue the Ijest -selling, best -working software in 
the indastiy. Tlxlay it's practically an industry all by itself. 

An example: there are more than 1000 indeitendent soft wiire developers who have created and 
continue to create sixx'ialized applications for 1-2-3 .. . steadily adduig value to the product for people 
in all areas of business. Hxlay 1-2-3 is tlte ei\gine that drives ;ui industry full of software tools designed 
for such sixx-ialized jobs as ronsl ruction numagement. tax pliuming. business modeling and more. 

Add to this Lotus supported compiuiion pnxiucts such as 1-2-3 Fkqx)rt Writerr Freelancet 
GraphWriter — and soon-to-be aviiilable products such as Lotus thklT and others— and it’s cletir 
that you’re kxjking at an entire Hyatern of (mxiucts to help you work more productively with 1-2-3. 

All of which makes 1-2-3 better than it ever was. 

Alx)ut a thousand times Ix'tter, in fact. 

Leant altout the 1-2-3 svstem and how it can work for vou. Thlk to an authorized Lotus dealer. 


Lotus 1-2-3 


Vwbiisittes'isojlimre integrating symidshat gixiphics and database. 

) 1986 Lotus Do-elopmcniOtrporatkhi- Lotus. 1 2 3. Frwlauui' and (inn»hWrHcran«n>jiistf‘rrtlinulenmrksi>f Lotus l><nfloijnw*ni Cunioraiion. 

I 2-3 Rfcport Wntorantl Lit us HAL an* t nulomarks o( IxiIik iVaploiiniwt (’orjHiratiott 
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There are enough copies of Symphony-* software in use today to make Symphony, by itself, the 
fourth largest independent microcomputer software company in the w-orld. Now let’s discuss why, 

It's a truly complete workstation for the modem manager. . .incorporating 1-2-3’s* powerful 
spreadsheet capability with Symphony’s owii word processing, graphics, database and communica- 
tions. All of them workirig together, all in one program. 

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the 
more you find you can do with it. And with a growing line of Symphony add-in products from 
Lotus® (Thxt Outliner, Spelling Checker, Syunphony Link” etc.). Symphony offers steady and seem- 
ingly endless potential for e.xpansion. 

A workstation. Thoroughly integrated. Geared for growth. 

That’s why Symphony is one of the world's most successful business software programs for 
IBM* personal computers and compatible products. 

And that’s why you ought to get a complete demonstration. 

Lotus Symphony 

A cmnpletegeneinlrpuqxisesoftimretool btdllaround the world's leading 
spreadsheet technology. 


@ 1986 Lotus iM’elopment Corporation Lotus. 1 2 3 and Symphony are re^pstercd trademarks of Lotus Des'elopment Corporation. Symphony Link isa 
trademark of Lotus [M'elopment Corporatioti. IBM is a register^ trademark of International Business Machines Corporation 
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MEET 

DISTINGUIS 


3 paper feeding controls. Diagnostic self-test 

plus paper-sa ving signals errors with 

push /pull tractor feed. flashes and beeps. 



12 pushbuttons 
to control printing 
functions. 


Lets you feed paper 
line-by-line, by 1/216-inch 
increments, or continuously. 


This could be the most intelligent load paper automatically, reprint data 
group of buttons ever assembled. stored in the print buffer, even over- 

You'U find them on the front of ride your software to do things it can't, 
every Alps Dot Matrix ^ .. tit~ AU while using your 

Printer. And you'll . PC for other work 

use them to do — • at hand. 

something most alps;v'«i But of course, 

printers can't. Alps printers are 

Everything. more than a bimch 

Just push a ■■■ >" ' 1 ... . 1 — , ■ of buttons, 

button on our front panel. You can 'They're fast. 'The new P2100™' prints 

change tj^e styles and print modes, drafts at an amazing 400 cps, the 



OUR 

HEDBHNEL 


Clears print buffer 
of data without 
printingit. 


17 LEDs indica te 
functions in operation. 



Choose three 
almost amazing 
P2000 speeds: 

250 cps draft, 

125 cps memo, 
or 50 cps letter 
quality. Price: $995. 


A u toma tically reprin ts da ta 
stored in print buffer 
(4K expandable to 256K). 


Select font cartridges, 
printing modes, print 
pitches and spacing 
quickly and easily. 


Choose three amazing 
P2100 speeds: 400 cps 
draft, 200 cps memo, 
or 80 cps letter quality. 
Price: $1595. 


P2CXX)™at an almost amazing 250 qDS. 

They're versatile. They print 
everything from letters and graphs 
to six-part forms and 16-inch-wide 
spreadsheets. And they nm with aU 
the most popular PCs and software. 

Best of all, they're reliable. 
Because Alps printers are among the 
most solidly built at any price. In fact, 
with norm^ care, they'll run five 
years or more without a breakdown. 
And their precision-engineered print- 
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head will deliver over 200 million 
characters of superb output. 

So don't just get a printer that does 
a lot of work. Get one that doesn't 
interfere with yours. 

An Alps. 

For our brochure and name of our 
nearest dealer, call (800) 828-ALPS. In 

CA, (800) 257-7872. _ 

We'U show you AY DC 

how to push all the 

right buttons. AMERICA 

P2000 and P2100 ara trademarkt oi Alps Electric Co.. Ltd. C1966 Alps America. 



Ere-shrunk. 

Pre-fitted. 

Ere-timnk. 



When you buy a Ven-Tel modem, you buy 12 years of well thought 
out, innovative technology that’s custom-tailored to your needs. 

Like the PC Modem Half Card^ the first modem ever shrunk to 
fit into a short slot, so you’d have another long slot for more memory 
or other functions. 

And our “pre-fitted” 2400 baud modem— 
the only 2400 that lets you double your 
transmission speed iwt/roMt reconfiguring 
your PC, buying new software or 
changing switches. 

Another thing: other modems 
have 300 or so working compo- 
nents, ours have 70.That means 
they use less energy and generate 
less heat— the main cause of PC 
malfunctions. 

Even so, we back every Ven-Tel 
modem with a free five-year No 

other major manufacturer even comes close. 

So when the Ven-Tel modem you buy off the shelf seems 
like it was custom made for your office, don’t be surprised. It was. 


Modems 


Our free 24-page booklet, “How To Select The Correct Modem” contains specific information 
about our full line of modems.To request your copy, call 800-538-5121. In California, call 
408-727-5721. 
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Letters to 

PC MAGAZINE 


SURGE SUPPRESSION 
I would like to compliment you on the arti- 
cles “Power Corrupts (But You Can Pro- 
tect Your PC)" and "Surge Suppressors: 
An Ounce of Prevention , . {PC Maga- 

zine, Volume 5 Number 10). Both articles 
were concise and, most important, techni- 
cally correct. 

In the past, I have been very frustrated 
by the degree of misunderstanding and 



misinformation that has been published 
about power failure in much of the me- 
dia — your pieces were a refreshing 
change. I believe your ongoing analysis of 
the power area will be a very important 
contribution to the editorial content of PC 
Magazine. 

In an attempt to remove some of the 
hype and clear up some of the confusion 
about power failure protection, my compa- 
ny has published a small brochure on back- 
up power systems specifically for the com- 
puter user. For a free brtxhure titled "The 
Inside Story on Backup Power Systems for 
PC’s, Micros and Minicomputers," call 
(8(K)) 325-5848. 

Robert W. McGinnis 

Safe Power Systems Inc. 

Tempe. Arizona 

Although the article “Power Conupts(But 
You Can Protect Your PC)” superficially 


appeared to be comprehensive, I must crit- 
icize the lack of important information in 
the accompanying tables. For example, 
the article states clamping voltage, clamp- 
ing speed, and energy rating are important 
features in surge suppies.sors, and yet these 
factors were not included in the summaty- 
of-features table. Also, the article men- 
tioned that a good device should clamp 
.spikes down to at least 300 volts, but the 
tables on voltage leak-through recommend 
some units, such as the Dynatech Comput- 
er Power Surge Sentry DSF and the Pana- 
max MAX 6, that clamp at much higher 
levels. 

In addition, the accompanying article 
"Surge Suppressors; An Ounce of Preven- 
tion . . .” stressed the virtues of having 
the triple protection of a fast silicon diode, 
an MOV jmetal oxide varistor], and a gas 
discharge tube, but these features were 
also missing from the charts. 

James M. Dykes 

Roanoke, Texas 

Your criticisms are well taken. The data 
that our testing produced would have filled 
a b<H>k, let alone a magazine. Our choices 
were based on all the factors taken togeth- 
er, not just on the information we were 
able to fit into the magazine. E.xcellent 
clamping in the absence of features like a 
warning light to .shiw that the unit might 
not be functioning properly would not mer- 
it an Editor's Choice. 

Our subsequent testing of PC power 
supplies showed that our test units could 
take up to 3-kilovolt surges without dam- 
age or resetting. At 6 kilovolts, neither the 
power supply nor the computer compo- 
nents were damaged, but the machine re- 
set, causing data loss. Our conclusion is 
that any unit that reduces .surges below a 



kilovolt in all modes is adequate protection 
for a PC. —Ed. 


ANOTHER VIEW OF IBM 

I wanted to respond to your cover story 
{PC Magazine. Volume 5 Number 8) that 
featured the IBM PC AT and its problems 
by summarizing the excellent treatment 
IBM gave me and my AT. 

After writing to Robb Wilson at IBM 



about intermittent hard disk problems on 
an out-of-warranty AT purcha.sed in De- 
cember 1984. I was contacted by an IBM 
customer-relations representative who 
asked me to return the machine to my deal- 
er. At their expense, IBM replaced the sys- 
tem board and fixed disk. 

IBM's attention to this problem has 
been excellent and in contrast to the overall 
tone of PC Magazine'!, scries of articles in 
that issue. Choosing IBM equipment not 
only is a safe bet. but the equipment is ac- 
companied by a first-class company. 

Gary S. Swindell 
Dallas. Texas 


POINT-COUNTERPOINT 

I read with interest your article “Guru: 
Brave New Expert System?' ' in PC Maga- 
zine. Volume 5 Number 10. I agree with 
most of the reviewer's comments. Howev- 
er. I must say that I was disappointed with 
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Dac-Easy Accounting 
“Best Software Value” 


InfoWorld 

1985 "Product of the Year" Awards 



“Trendsetting Accounting Product of the Year” 


1 /Y/Y and more every 

lUU jKjyjyj day. That’s how 
many smart buyers have already 
streamlined their accounting with the 
fastest-selling, most highly praised 
accounting package ever introduced. 

Dac-Easy offers seven full feature 
accounting modules in a perfectly 
integrated package, with instant 

access to: _ 

• Forecasting 

• General Ledger • Inventory 

• Accounts • Purchase 

Receivable Order 

• Accounts Payable • Billing 

You can generate over 300 reports 
from 80 different routines. And best of 
all, Dac-Easy Accounting can be used 
to manage either service- or product- 
based businesses. 

Now the Dac-Easy Series expands with 
the addition of the widely acclaimed 
Dac-Easy Payroll and Dac-Easy Word. 
Dac-Easy Accounting and Payroll are 
even more powerful and flexible with 
the company of Dac-Easy Mate and 
Dac-Easy Port. Also new for 1986 are 
Dac-Easy Accounting Tutor and Dac- 
Easy Payroll Tutor. 

The best-selling business solution is 
now complete. Read what the experts 
say. Compare power, features, ease of 
use and price. Then join more than 
100,000 people who have said “Yes!" 
to Dac-Easy. 

All the Dac-Easy products are non- 
copy protected, fully documented, 
and come with a 30-day money 
back guarantee. 

30-day money back guarantee 

Dac Software offers an unconditkmat guwantee on ail Dac-Ca^ 
prodiK^ (less shipping charges). There is a liO restockirw fee 
d the disk seal is broken. This guarantee is available on alF 
products bought directly from Dac Software. 


Minimum Hardware Requirements: 

BM or other compatibles. 2S6K memory, two disk drives. MS- 
DOS. PC-DOS 20 or later. 1X2 column printer in compressed 
mode, color or monochrome monitor. 

MS-DOS is a trademark of MkroSoft Corp. BM and PC- 
DOS 2.0 are registered trademarks of InlematinnaJ Business 
Machines Corp. 
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NEW! 


E§^B/PaywII $49.95 

The best in personnel and payroll processii^ Automatic tax 
calculations for all 50 stales. TVemendous report features. 
Multi-departrnents. after-the-faci payroll, interfaces with Dac- 
Easy Account ii^ or can stand alone. 

E§^BmbnI $49.95 

R>werful. easy and flexible. Includes 70000 word spell checker, 
mail merge, windows for up to lour documents, cut and paste, 
search, wm-breaking. word count, and much more. 

E^BIMate $39.95 

The perfect companion to our best-sdiing accounting and 
payroll prowams. Add the Dac Road Map. calculator, color or 
intensity snection. macros, print to screen option, and file 
windowing. Dac-Easy Mate makes your accounting fun. 

E§^B/Port $29.95 

A great program that sends your accounting and p^rroli bles 
to your lavortte spreadsheet. Pick from your customer, vendor, 
chart of account, inventoty. or employee files. Select rarrges and 
select individual Helds. Fast, easy operation. 

$19.95 

These two programs make accounting and payroll a snap to 
team. Can be used by the beginner or by the current user as a 
handy, stand-alone supplement to the user's manual. 


PC World 

December, 1985 

“Dac-Easy is a genuinely amazing deal." 

PC Magazine 
October 15, 1985 
"Editor's Choice" 
"I've never before in a review come right 
out and told readers to buy a product, 
but I’m doing it now, Dac-Easy is an 
incredible value." 

PC Week 
August 27, 1985 

Call toll free or return coupon 
below today 

1 - 800 - 992-7779 

Ask for Operator #116 

In Texas or 

for more information call 

214 - 458-0038 

TELEX: 5106000715 dac software 


dac software, inc. 

4801 Spring Valley Rd., Bldg. 1 10-B 
Dallas. TX 75244 

Please rush me the following products: 
Product #Copies Price Total 


DAC-EASY ACCOUNTING 
DAC-EASY PAYROLL 
DAC-EASY WORD 
DAC-EASY MATE 
DAC-EASY PORT 
ACCOUNTING urroR 
PAYROa TUTOR 

Add Shipping Charge 
Texas Residents Add Sales Tax (6IVH1) 

TOTAL 

C Check C Money Order 
□ AMEX CVTSA □ MASTERCARD 


S69S5. 
549.95. 
$49.95 . 
$39.95. 
$29.95 . 
$19.95 . 
$19.95 - 


Account # 

Expires 

Name 

Company 

Street Address . 

City 

State 

Phone 


. Zip 


Computer brand . 
Signature 


#116 


CALL 14«l(>-992-7779 FOR 
IMMEDIATE RESPONSE 
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VIEWPOINTS 


■ LETTERS 


the view expressed by Charles Petzold in 
the Counterpoint sidebar. 

Petzold clearly showed a lack of objec- 
tivity. He seemed to attack the area of arti- 
ficial intelligence and expert systems in 
general, rather than Guru itself. I have 
been writing detailed and sophisticated ex- 
pert systems involving the application and 
interpretation of highly technical legal 
matters. Without the use of Guru. I would 
not have been able to develop those appli- 
cations. Traditional programming is just 
not appropriate for applications of that na- 
ture. 

Pierre Lessard 
Montreal, Quebec 
Canada 

Charles Petzold responds: 

As I indicated in my Counterpoint, I do be- 
lieve that expert systems like Guru have a 
value and usefulness in certain specialized 
fields, and I certainly would not discour- 
age their use in these fields. The interpre- 
tation of ' 'highly technical legal matters' ' 
you mention is obviously one of the appli- 
cations for which an inference engine gen- 
erating the implications of if-then-else 
statements can produce accurate results. 

However. Guru preteruls to be more 
than that. Guru pretends to be applicable 
for general-purpose business decision 
making and problem solving. No way. 

I hope to eventually see artificial-intel- 
ligence systems attain that degree of so- 
phistication. but it's obviously going to 
need a natural-language interface and 
learning abilities that far surpass the 
crude, simple logic of Gum. Only then will 
Guru’.t claims match the program's func- 
tion. 


A FORM OF CE^SORSHI]>? 

I read with some interest Jim Seymour’s 
column "Advise and Consent" (PC Mag- 
azine, Volume 5 Number 11). I concur 
completely. 

But spare us the recommendation of 
programs advocating various forms of cen- 
sorship. Mr. Seymour would have a pro- 
gram that caught “sexist” language. Let’s 
face it: the demand for so-called inclusive, 
or nonsexist, language is no different 
from, say, a fundamentalist’s demanding 
removal of books with four-letter words 
from schools and libraries. If you want to 


write or speak in that manner, that’s fine; 
but don’t try to impose your brand of cen- 
sorship on me. 

As a speaker of standard English and a 
linguist, I find these "he/she” phrases irri- 
tating and distracting. PC Magazine might 
well take a cue from The New York Times 
and eschew all such neologisms as spokes- 
person. They are not neutral, just deper- 
sonalizing and lousy English. 

Father Winston F. Jensen 
Superior, Wisconsin 


AN ENCOURAGING WORD 

I want to encourage you to maintain your 
software-review policy. I am concerned 
that you might be tempted to weaken under 
the constant barrage of letters you must re- 
ceive, such as the one from Computer As- 
sociates regarding SuperProject that ap- 
peared in PC Magazine, Volume 5 
Number 10. Remember, even though ven- 
dors pay your salaries via advertising reve- 
nues, end users like myself pay for every- 
thing in the long run. As the final pocket, 
we need to have objective reviews of soft- 
ware as it aetually exists, not as some 
hype-type envisions it might work “real 
soon now” We need you. so hang in 
there. 

Thomas V. Baker 

Portland, Oregon 


CASTING SIDEKICK ASIDE 

1 believe that readers of your article 
"Desktop Organizers: Top-notch Effi- 
ciency Tools" (PC Magazine, Volume 5 
Number 10) would be interested in know- 
ing more about SideKick, a product not in- 
cluded in your review. 

Borland helped establish the desktop 
organizer market by teaching people what 
a desktop organizer was and how such a 
RAM-resident tool could increase produc- 
tivity and computing enjoyment. Since 
Borland introduced SideKick in June of 
1984, the product has become a standard 
for the desktop-software market, and 
many produets have imitated the SideKick 
model in one way or another. Since more 
than 1 million copies of SideKick have 
been sold, we must be doing something 
right. 

Robin Shepherd 

Borland International Ine. 

Scotts Valley, California 


PC Magazine reserves the right to estab- 
lish selection criteria for choosing the 
products it includes in re\’iews. The pur- 
pose of the article on desktop organizers 
was to discuss new products, and the prod- 
ucts reviewed fulfilled this intent. For 
more information on SideKick, see "It's 
About Time: 15 Real-Life Productivity So- 
lutions' ' fPC Magazine. Volume 4 Num- 
ber 24); "SideKick Puts Windows on 
WordStar's World" (Volume 4 Number 
13): and "Organize Your Desk and Your 
PC" (Volume 4 Number 2). — F-d. 


ON-LINE INVESTING 

In your article "A Guide to On-line Invest- 
ing" (PC Magazine. Volume 5 Number 
10). you omitted several of CompuServe’s 
features from your table. These features 
include quotes on market indexes with a 
15- to 20-minute delay; real-time quotes 
on options and market indexes; historical 
pricing and dividend information on 
stocks; price histories on market indexes, 
options, commodities bonds, and mutual 
funds; the range of SEC data for 9,500 
publicly traded companies; price/volume 
charts on securities; reports from major 
brokerage houses; stockholder and owner- 
ship information; and industry news from 
the Associated Press and several financial 
newsletters. 

We feel that CompuServe offers the 
premier mix of financial information for 
investors, a fact that should become appar- 
ent in any careful examination of on-line 
serviees. 

Richard A. Baker 

CompuServe Inc. 

Columbus, Ohio 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you’ve read in 
PC Magazine! Then send your opinion on 
paper or disk to Letters to PC Magazine, 
One Park Avenue. New York, NY 10016, 
or send your opinion through MCI Mail to 
PCMAGAZlNEat address 157-9301. 
We’re sorry we’re not able to answer let- 
ters personally. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot print letters that do not include a 
name, address, and phone number for ver- 
ification. 
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COMPUTER SYSTEMS 

* 1 800-433-5184 2f 4-264-85}) 

Toll Free 1 -800 

Mail Order Computing Since iso 


SniSu cL'havTttle 

PTCS TURBO PC 

, em memory on molherboord. 

■ 8 #xp»nsion 

; LCD IndiclorligM. end S^el”'- 

. b.,oIHuI '-is'’ ’“•'y'/.'/Xlio"*' 

1 5150 .l>'l» Hl'l’e"''' 


Heart of Texas Computer Systems, Inc. Box 531198 Grand Prairie, TX 75053 
$100 minimum purchase. Prica/availability subjact to change. Compatibilily not guaranteed. 
We accept ktC, VISA, COD, approved POa. AmEx add 3%. POa pay full ahipping/handling. 
Prepay caah diacounts available. Retuma require RMA 1 are auti^cf to reatock fee. 

CALL 8 am to 5 pm Monday-Friday; 10 am to 2 pm Saturday. CST 



Hard Drive Kits 

$399 

01^, MClVISA 

$439 PC’s. COD, Terms 




We wU 
beat any 
identical 


10 

Meg . ' 

20 

Meg. 


$695 

” Casbier-s Check. V 


cashiers Check. VISA/MC 

$745 POS. COD. Terms 


Kit 

edverbsefl 
In Vtis 
niafleana 
tjyW 

(or casii *8'®' 
based on 
In.tock 
tnerchandise 

witn >fB« MOQ 
snippmg. 


B,a« along wilh 

PCs. Yet. easily switch 0 4.77 jam w y ^arranly. 

RunsallrDajDrlBMsohwa.inT^^^^^^^^ 

FioppyOiskOriv^ 


TCS Turbo Business 

8MHz Turbo Speetf. check. VISA4dC 

$1395 $1445 POS^COD^Tems 



/ 






(MONITORS 

Princeton HX-12 • ■ • 

High rasohjlion RGB. .31 P “h. 

2 M line*, nongtara »crM" 

nonguir. saeKi. 

Princeto n Ma’f 12^- ■ 

«n»-awp •“•“h 

.„S-5l»0 JOPPh „ 

GoldStar Green TTL ■ ■ 

Goldstar Amber TTL. ■ SI4» 


■ S0286 Microprocessor aT atyle keyboard 

; Vmg. mpmory malalted • cab, net 

. 1.1 mg. Itoppy drive , g„.„, „m„r. 

■ floppy/Hard AT cenfroHer ^ 13 month warranty 

B 192 watt power supply 

8 oxpansienatota 

tape back-up 

SYSTEMS 

Microsystems 

M72S External .•••*'“ 


CARDS 
Color Graphic* Card . . S^S 
I TCS Monochrome. . 
TCSMuHHunctlon. ■ 

1 TCS MFC whh 384K 
[ I/O Clock Card. . ■ 

I Everex Edge . . • ■ 

r.ranhic Solullcn . 

AT Mu/MIuneWon Card. SITS 
Biun-ol memory laoaaKI. 

memory 

256(C Memory 

seteraavt*. 

2 rtreo. (»"<•) * _ 


\ and use. — — 


your eniife ollice. 
other syslcms awailasle. 
10 to 60 roefl- 


printers 

Panasonic 1080 ® 

Panasonic 1091 

Panasonic 1092 

Panasonic 1592 

Panasonic 3151 ^ 

Olympia NP 

Olympia 

back-up power 

200 Halls. . *269 

425 walls *«9 

1,000 walls *6” 


riRCLfc 1 

;5?=SS=2“ir:r?'-^ 

acceteratorhas this Ibis magazl^ 


pc POWER SUPPLY 

ISO watt 66® 


modems 

300 - 1200 . Hayes compatible. 

Everex Internal *’29 

Anchor Express 




Business Acquisition. 


In business, the smart money is spent in areas 
that improve the bottom line. Areas like produc- 
tivity and efficiency. That’s why a lot of com- 
panies today are investing their money in 
WordPerfect 4.1 for powerful business word 
processing. 

Substantial dividends. 

With unsurpassed business features for the 
IBM PC and compatibles, WordPerfect 4.1 pays 
for itself again and again with professional docu- 
ments turned out in record time. Features include 
an elegant thesaurus, 115,000-word spelling 
dictionary, columns displayed side-by-side on 
screen, math capabilities, split screen, and line 
drawing. 

In addition, WordPerfect Corporation offers 
an excellent site licensing program so major 


customers can receive the software and support 
they need for a pre-determined, discounted fee. 
The top seller. 

With so much to offer, WordPerfect has now 
become the best-selling word processor for the 
IBM PC, according to market research firm Info- 
Corp. And customers like Merrill Lynch, Upjohn 
and General Dynamics are leading the way. 
Maximize your investment. 

Get the word processor designed to improve 
your company’s bottom line. WordPerfect 4.1. 
It’s the perfect corporate investment. For more 
information, call or write WordPerfect Corp., 
288 West Center St., Orem, Utah 84057, 

(801) 227-4000. 

WordPerfect versions available for 
Apple De/IIc and Data General. 

Features and prices vary. 
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WbndFferfect 



INTRODUCING THE WORID’S 
FIRST PERSONAL LINE PRINTER. 




■r XT-'*" revol'^^^^^ceen 

^%3‘ *. iroro anvo*'® ’ ^fortatoiv 

print-out ti«ie auY^ ^oiaforta 

. „ at an actual that ti 

\ooVt.in9 prin^®^*j a lin® ^ rt\ociV' 

on the cor ,_rizih9 oven s° l^ntete- 2*''*^ 

.,d it M “'"o/vthet^i'f.Xco'tP'^^f is super tot 

we din i *^echnoio9^ and tt” .jiting * 


e did ^\echnoloa^ and "'t"*'' ^^ting _ 

;r".' ■»« “" ’, .„. "Vz-S 

speaks TO ^ our 

_ about o 


’•*'“ " ,o«-» *° ■''' ,. ...•« »" 

^OOI^ ^ e out -"“"^^cslito'^tckuse 

enough, Vou' --- 

VOh-ar-- -rr 



PrM-out 
shown 78% of 
original size. 


r □ Please send me more information on the Printronix Personal 
I Line Printer. 

I □ Please have a sales representative contact me. 


n 


Name 

Company 

Street 

C i ty State . 


L 


Zip Tfel 

Mail lb: Printronix, Inc., PO. Box 19559, M/S C-9, Irvine. CA 
92713, Phone 800/826-3874. In California, 800/826-7559. pm 


J 


PRINTRONIX 


Proprinter is a trademark and IBM is a rostered trademark of International Business 
Machines Corn. Diablo is a trademark ofXEROX CORPORATION. LQ-ISOO is a 
trademark and Epson is a remstered trademark of E^n America. Inc. Printronix 
is a registered trademark of ihintronix. Inc. > 1986. Printronix inc. 

Corporate/U.S. A Headquarters: Printronix. Inc.. RO. Box 19559. 17500 Cartwright Rd.. Irvine. CA 92713, Iblephone: (714) 863-1900, Ihlex: 910-595-2535. European Headquarters: 
Printronix Europe S. A.. Boulevard du Souverain 100. 1170 Brussels. ^Igium, Tfelephone: (32) 2-660-2904, %lex: 20643 PRINTR B. 
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23 out of 24. 
Again. 

The Billion Dollar Club. An elite group, that handles the 
world’s biggest projects, as reported by Engineering News-Record. 

Last year, only 24 companies made the list. 23 of them use 
Primavera Project Planner. 

This year, the list again numbered 24 companies. And once 
more, 23 of them use Primavera. 

Coincidence? Ask some of the project managers. They’ll 
tell you that Primavera consistently delivers more: 

The capability to handle projects with up to 10,000 
activities. And the flexibility provided by features like 20 activity 
codes per project, choice of I-J or precedence formats, inter- 
active and batch modes for data entry, resource leveling, direct 
interface to Lotus® or dBASE® even on-screen bar charts and 
histograms. Plus exceptional report-generating control. 

Take a good look for yourself. Send for our $35 demo, put 
us to your toughest tests and see why we call Primavera the 
hardest working project management software going. 

We’re helping the world’s top companies manage their 
projects more effectively. Isn’t it time we do the same for you? 

Project management software 
that works as hard as you do. 

PRIMAVERA SYSTEMS. INC. 

Two Bala Plaza • Bala Cynwyd, PA 19004 • (215) 667-8600 • Telex: 910 997 0484 
Primavera project manatjement software: 

Primavera Project Planner • Finest Hour (hourly scheduling and multiple calendars) • Primavision (optional plotter Rraphics) 
• Available for MS-CWS and VA)C environments 

Source: ENR Construction Economics Dept.. EnRineerinR Sews-Record. Issue dates: April 18. 1985 and April 17. 1986. 
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OUR NEW 12-PAGE 
USER PRINTER IS MISSING 
ONE VERY EXPENSIVE FUTURE. 

THE MAINTENANCE MAN. 


Our clamshell design with modular com- 
ponents makes operator-maintenance 
easy. And our exclusive change-it-yourself 
fusing station eliminates a major overhaul 
or total printer replacement. So you can 
maintain it right in the office, and keep 
right on printing. While you keep ^ 
out the maintenance man. 

High performance features m I 
keep the Personal Laser Printer m | 
a step ahead of your workload. • S 

Its compact size fits your desk ■ I 

and your personal printing * \ 

needs perfectly. It prints up to I | 

12 pages per minute with out- \ 

standmg resolution (300 dpi) / I 
for both text and graphics. It _ I 

emulates the H-P Laseijet, H-P | « 

Laseijet Plus, Epson FX-80 and _ i 
Diablo 630, with a variety of | * 

type fonts. Select from two out- h J 

put choices to stack your sheets I ^ 
in either original or reversed * 
order. TWo paper sizes, letter • ■ 

and legal, to suit your job. And A P 

two input trays let you handle , 

300 sheets at one time, or mix ^ j 
different papers — including letter- ■ i 
head, envelopes, and label stock. " j 

But there is one other expen- I ] 
sive feature we’re missing. A big , 


Diablo is • trademark of XEROX CORPORATION. FX 80 it a trademark and 
Epwn is a rr^tered trademark of Epson America. lac. Priatronix is a 
registered trademark of Priatronix, lac. 

0 1986 Printronii. Inc. 


price tag. At only $2995’* you’ll get more 
printer than the H-P Laseijet Plus for about 
$1000 less. 

YOU’LL NEVER KNOW WHAT 
r ^ YOU’RE MISSING 

% IF YOU DON’T ASK. 

% Find out more about our new 
• Personal Laser Printer by 
% calling 1-800-826-3874; 

* 1-800-826-7559 in California. 
\ Or return the coupon for a 
— quick response. Because it 
\ only takes a minute to cut 
■ out the maintenance man. 
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’Manufacturer’s suggested list price. 

PRII\fTROI\IIX 

Corporate/U.S.A. Headquarters: Printronix Inc., PO. 
Box 19559. 17500 Cartwright Rd.. Irvine, CA 92713, 
Tfelephone: (714) 863-1900, Tfelex: 910-595-2535. Euro- 
pean Headquarters: Printronix Eutom S.A., ^ule- 
vard du Souverain 100, 1170 Brussels. Belgium.'ftlephone: 
(32) 2-660-2904.'Ifelex: 20643 PRINTR B. 
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[var BUSMSS ms m ibm-pc 

WHO worn TO PAY IBM PHICES? 

WE HAVE A soionmu! 


A 100% Compatible PC-XT 
BASE PRICE $950.00 LEASE $39/IVI0 
With 20 MEG Hard Disk $1399.00 LEASE $56/M0 


Our PC-XT TURBO COMPUTER runs all the popular Business Pro- 
grams, like Lotus 1. 2, 3, Word Perfect, Wordstar, dBase III, 
Homebase, Sidekick, and Flight Simulator. In addition to running 
the progams at the standard IBM clock speed of 4.77 Mhz, it also 
runs at 8 Mhz — almost twice as fast as IBM. 


HERE’S WHAT YOU GET 
ACS-Turbo Mother Board 4.77/8.0 Mhz 
640K of RAM 
Two 360K Floppy Drives 
Heavy Duty 135 Watt Power Supply 
Keyboard New "AT" Type with Large Enter Key 
Parallel Printer Port 
Monochrome Graphics Display Card 
High Resolution Mono Monitor 
with Swivel Base and Anti-Glare Screen 


OPTIONS 

20 MEG Hard Disk $449.00 

20 MEG Tape Back-Up $495.00 

Clock/Calendar $59.00 

Internal Modem 300/1200 BAUD $199.00 

Dkidata 192 Printer $399.00 


PROGRAMS INCLUDED 

Included in the purchase price is PC-DDS, the standard IBM 
operating system. With our Hard Disk Computer, you also get 
HDMEBASE, a general purpose multi-function program to perform 
word processing, electronic filing, and data base management. 
HDMEBASE has a built-in calendar, with monthly, weekly, and 
daily scheduling. The Homebase Calculator lets you perform 
calculations on the monitor and the ability to print a paper tape 
if desired. HDMEBASE also includes a communication program 
with autodialer for communication with other computers (requires 
a modem). 



5 YEAR WARRANTY AVAILABLE 


GUARANTEE & WARRANTY 

We guarantee you will be delighted with our ACS-T urbo Computer 
or we will refund your purchase price. We warranty our Turbo 
Computer 100% Paris & Labor for 1 year. We believe our computer 
is even more reliable than IBM — that’s why we're offering a five- 
year extended warranty for only $30.00 a year. 

HOW TO ORDER 

Call us at (818) 889-1092. We have experienced salespeople to 
advise you with your computer requirements. 

You can charge our ACS-Turbo Computer with a VISA or Master- 
Card. We also have a lease plan available for qualified businesses, 
with payments from 36 months to 60 months. 

*IBM is a registered trademark of International Business Machines. 


Avenue, Suite A, Agoura Hills, CA 91301 
^3 Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR 

EASY LINK Mailbox: 62941735 Telex: 5106018224 ACS AGRA HILLS UQ 
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VIEWPOINTS 


GUSVENDITTO 


PC ADVISOR 



Help for readers in finding the best way to control two printers and in selecting the least 
expensive monitor for use at home. 


DOUBLE PRIIMTER DUTV 

I’m having problems getting my PC to 
switch between an Okidata 83A on the 
mono/parallel port and a Panasonic KX- 
P1092 on an AST SixPak parallel port. I 
can’t seem to get the right codes and still 
allow AST’s SuperSpool to work proper- 
ly. I think a dream package would be a 
memory-resident printer controller that 
could not only change fonts and styles but 
also tun its own spooler and switch be- 
tween numerous LPT ports. Is there such 
an animal? 

James Crowley 

West Seneca. New York 

Attempts at creating such a superutility 
have been made, but we wouldn't recom- 
mend any of the ones we’ve seen that 
would work on both your printers (most 
printer utilities are compatible mainly with 
Epson and IBM printers). 

Let's tackle your problems one at a 
time. SuperSpool needs a patch to make it 
switch between parallel ports. We printed 
it in the February 5. 1985, issue (User-to- 
User. PC Magazine. Volume 4 Number 3 ; 
call (8(X)) 525-0643 if you need to order a 
copy of that issue). However, to make the 
switch you need to quit your application 
and run a batch file (which may interfere 
with some memory-resident programs). 

More convenient would be an A-B 
switch (less than $100 from mail-order 
houses) that you run out of LPT I and con- 
nect to both printers: choosing a printer is 
then as easy as flipping a switch. A print 
spooler that can accommodate two print- 
ers will give you the same convenience and 


provide the added benefit of freeing up the 
RAM your software buffer is using. The 
Printer Optimizer (Applied Creative Tech- 
nologies, Dallas, Tex. ;(2 14) 358-4800: 
$369) and the Microbuffer In-Line Buffer 
(Practical Peripherals. Westlake Village, 
Calif.: (818) 991-8200: $299for32K 
bytes) are among the few spoolers that can 
handle two printers. 

As to controlling text styles, a great 
printer setup program was published in 
ProgramminglUtilities in our June 24, 
1986, issue (Volume 5 Number 12). While 
it was designed to send setup strings for 
only one printer, the column explains how 
to customize it using DEBUG: since the 
program offers 20 selections, you could set 
up both printers with it. 

USBVGATVWITHAPC 

I use an IBM PC-XT at the office and 
would like to obtain the best compatible 
system for home use at the lowest cost. My 
uses would be budgets, children’s educa- 
tional programs, and games. Is it possible 


■ One way to maximize 
your tube use is with a 
combination color 
TV/monitor from either 
Sears or Sony. 


to use a color TV .set as a monitor for such a 
system? The cost savings in that approach 
may make it my best choice. 

David M. Fochs 

Appleton, Wisconsin 

A color TV will be fine for games and 
graphics if you patch an RE modulator or 
Radio Shack’s TV/Computer switch (Cat. 
No. 15-1268: $4.95) into the line between 
the video card and the TV. Just be sure the 
color! graphics adapter card you buy has 
an RCA video jack (most do). In text mode, 
however, resolution will he awful: only 
programs, such as DOS and BASIC, that 
can switch into a 40-column mode can be 
made legible. 

One way to maximize your tube use is 
with a combination color TV/monitorJrom 
either Sears Roebuck Co. (Sears catalog 
no. 40841 : $340) or Sony Corp. (Model 
KV-20XBR with a 20-inch screen, $939 
plus $80 for the PC701 nine-pin adapter: 
or the KV-1311CR with a 13-inch screen, 
$629.95, no adapter required). 

Then again, maybe the last thing you 
need is another color TV in the house. Why 
not buy an inexpensive composite moni- 
tor? Some mail-order services are selling 
them for as little as $80 to $100. You'll lx 
able to do your work on the monochrome 
screen without eyestrain, and when it's 
time for fun, you can hook up the TV. 

ASK THE ADVISOR 

Send your questions about hardware and 
software choices you are facing to The PC 
Advisor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, IS 
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$199 

HALF-CARD 
1200-BAUD MODEM 



THE PRACTICAL MODEM 1200™ FROM PRACTICAL PERIPHERALS 


If you’ve been checking out half- 
card 1200/300-baud modems for 
your IBM PC, XT, AT or compati- 
ble computer, you know that $400 
is rock bottom. And that’s without 
software. 

But now there’s the Practical 
Modem 12(XT“from PRACTICAL 
PERIPHERALS. Same features as 
the other topKDf-the-line half-cards, 
plus Hayes compatibility. Yet at 
about $200— complete with 
software— it's half the price of 
anything in its class! 


And the Practical Modem 1200 
is strictly in the high-end class. 
With pertonnance and reliability 
backed by an outstanding FIVE- 
YEAR warranty. 

Automatic speed recognition, 
tone and pulse dialing, volume- 
controlled speaker, two modular 
jacks for data and voice calls . . . 
the works. 

Plus, you get the PRACTICAL 
TERMINAL™ software package, 
and POP-UP TELECOMM ™ com- 
munication software with Auto- 


Dial, Auto-Answer, and more. All 
with pulldown menu convenience. 

And the Hayes-compatible Prac- 
tical Modem 1200 meets all Bell 
212A and 103 standards and will 
support virtually all of the other 
popular communications software 
currently available. 

So if you’ve been waiting for a 
1200/300-baud half-card modem to 
fit your budget, fit in some time 
to ask your local computer dealer 
about the Practical Modem 1200 
from PRACTICAL PERIPHERALS. 


THE HALF-CARD 
HALF THE PRICE 
1200-BAUD MODEM! 

FROM 

m^PRACnCAL 

mPERIPHERALS. 

31245 La Baya Drive • Westlake Village, CA 91362 
TOLL FREE (800) 641-0814 • (818) 991-8200 • TWX 910-336-5431 

PRACTICAL MODEM 1200 AND PRACTICAL TERMINAL ARE TRADEMARKS OF PRACTICAL PERIPHERALS. INC POP- 
UP TELECOMM IS A TRADEMARK OF POPULAR PROGRAMS. INC HAYES IS A REGISTERED TRADEMARK OF HAYES 
MICROCOMPUTER PRODUCTS IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 

1985 PRACTICAL PERIPHERALS. INC ALL RIGHTS RESERVED 
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PC BRAND: CAREFULLY CHOSEN 
PROGRAMMER TOOLS 

forM^^r,.ri2;rsX 

^"9“a!^Sn“leaare^ 

cepiance But ridf'ing *»> 


BRQIF Is Anything But. 
A Whopper of an Editor 

W ith a name that belies its thorough- 
ness. Bnef'* has every feature 
you've ever contemplated for your editor- 
in-<^f 'Ibxt, from keyboard or files, is 
housed in multiple buffers, and scrolled 
through one or more windows you open, 
close, resize A text buffer may be c^ed to 
different wmdows to view two areas at 
once A change in one changes both Ttext 
blocks may be marked for printing, writing 
to files, movement to scrap buffers for cut 
and paste into other buffers, or deleiKxi. 
with as many ’undo ’ levels as you want 
Brief has text search abilities rivaling 
"giep". with wildcards for matching, 
indifference to intervening charaaers. 
acce^xance of charaaer ranges 
If you use Lattice, 086”^. or Wizard, and 
have 320k. you can compile your C 
program without ever leaving Brief It finds 
the lines with errors, and marches you 
through the text for repairs 
Parts of Brief were wntten with its own 
Lisp-like maao language which has 
structure 32-character variable names 
conditional execution, loops, and you can 
aauallv read it! Nothing lite the 
hieroglyphs we've seen elsewhere Bulletin 
board and public domain disks with 
maaos- "Simply the best text editor you 
can buy'-' Dvorak Infoworld (Needs 192k.) 
Ask for List PC Brand 
U0590 *195 Call 

HALO GRAPHICS 
SYSTEM Multi-Boaid 

Gn^AieaUbmy 

The premier graphics library that got the 
ball roiling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 graphics bo^ds — including IBM's 
EGA and Nr 9 Revolutions hi res senes - 
and has a multitude of mouse and printer 
dnvers All that in each box Separate C 
versKXis for Lattice. M'sod. Azlez. Cld6 
What does Multi-Halo do’ A down to the 
last pixel graphics library plus functions to 
reset dnvers so distributed program can 
run on anything Wonderful value for single 
license Costly royalties though for 
redistribution Speafy S03IS A Language 
List *300. We *219. With Dr Halo 11. a free- 
standing "paint" List *440, Us *299. 


WINDOWS for C/WINDOWS for DATA 

Microsoft Windows^ and TopView™ Compatible 

indows for C™is a library of over 80 


W functions to add the pizaa and prac- 
ticality of window partiuorung to your 
applicaiion Unlimited windows, each 
defined in a C structure for easy reference 
throughout your program, can be made 
either to pop up or permanently overwrite 
the screen Routines will scroll and 
highlight lists with arrow keys will read 
and scroll ASCII files vertically and 
horizontally in windows, and even write to 
memory-loaded files off the screen 
Logical treatment of video attnbutes 
permits unchanged programs to run on 
color or monochrome Colors of windows 
are set individually 
All functions are in separate modules, 
only those used are lin)^ Only buffers 
holding on-screen or temporarily 
obscured wmdows occupiy RAM, others 
released dynamically B^ overall rating 
and fastest display in Bill Hunt's 7/85 7bdi 
Journal review of five windowing products 
Windows far Data comprises all of 
WindCM/s for C but takes in data through 
the windows as well At the high level a 
single funaion lets you specify prompt 
string, field length, data type saeen 
location, picture target variable then sets 
lesser functions scurrying to get and 
process a user's mput "Hiere are uiiliiies to 
get system date and time, mess with 
sirmgs. create your own masks for fields 
Field optKxis can require entry, prevent 
entry, permit insert or overtype broping 
on invalid or overflow keystrokes, and 
attachment of field-specific help messages 


FOR FREE DEMO! 

and functions you want called to display 
messages or validate entries And you 
deade which teys will clear a field, jump 
to the next or pncr, quit, etc Options 
diverse enough that a set of "fields" can be 
made to behave like a Lotus''* menu 
Specify Compiler List PC Brand 

TOlOO Windows for C *195 *149 

T0I5O Windows for Data *295 *250 


C-WORTHY LIBRARY^ freeoemoi 
Fits Out Applications with Shipshape Interface 

N ot the usual flotilla of functions for 

i 


small crafting, but a formidable battle 
wagon for major C engagements 
C-W^rthy™ wraps an entue user mier- 
face around your application Its full power 
can be summoned by only a few high level 
calls ProoP A single function call sets up a 
complete text editor in a screen window' 

• High level calls pop menus and scrollable 
lists to the screen, restoring the 
background wl^n disnissed. and branching 
to the chosen activity m your application 

• Windowing facilities open portholes of 
up to screen size for viewmg virt'oal 
screens larger than the physical screen 

• Full on-screen context-sensitive help 
management Keyboard entry routines 
look for the help key and interrupt with 
paged text windows explaining v/hat to do 
« Full error message interface sends error 
codes to C-Worthy which discusses pro- 


CTREE 

B-Tree File Manager, Source Code, No Royalties! 


C -tree is sturdy code that has 
weathered many seasons of pro- 
longed and widespread use It comes m C 
source, so you can modify it to fit a special 
case No royalties provided you bind it into 
your binary application 
C-tree's design splits nodes to allow any 
number of users to access an index file 
simultaneously even when updates are in 
progress So multi-user configurations and 
adaptation to networks are possible 
Record-locking routines are provided for 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed ofC 


d BCT*^ links C to dBASE It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design So 
dBASE can read and update them And 
the reverse dBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers Tap that market, avoid the 
resident dBASE language, and gain the 
advantages of C with this single product 
dBC's functions parallel all dBASE's file 
harxiling command many decomposed 
to give closer control. Each backed by 
demo source files on disk 


Use dBC for custom work for clients, or 
on Its CFwn It's a complete ISAM file 
manager for C whether or not dBASE will 
be us^ in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dBASE 11 and III versions 
Specify Lattice, Microsoft 3 x. or DeSmet 


DOS3I/32. UNIX and XENIX 

Thanks to source code which does not 
deviate from the K&R standard. C-tree can 
travel Tests in many environments prove 
that C-tiee gives your application a ticket 
to anywhere 

C-tree permits any number of keys for a 
data file, supports duplicate keys, 
alphanumeric or numeric supports files of 
variable record length, multiple keys in 
one index file, and keys of variable length 
Both high level ISAM routines which handle 
details with minimum coding, and decom- 
posed step-by-step functions you can c 
directly It 's comprehensive 
Ask for: List PC Brand. 

F0660 *395 *329 


blem with user Gone is all that error- 
checking clutter from your core program 

Your application is nested in this power- 
ful environment C-Vtfoithy s architecture 
uses Cs pointers to functions to drive your 
application 

C-V\forthy includes utilities to maintain 
text files of help and error messages Theu 
segregation means applications can read- 
ily be translated into foreign languages 
without program rewriting Plus display 
routines resize for text length 

Decomposed low level functions used by 
the high level calls are supplied All 
machine dependency is housed in inter- 
chang^le overlays loaded at run-time 
Thus no recompilation needed to run on a 
mix of PC and MSDOS machines 

C-Worthy hands you a consistent and 
intuitive interface and a revolutionary 
design approach Novell found it "played a 
, key role and accelerated development" 
making Net Ware'"*' easier to use "You owe 
It to yourselves to take a look" 

Speafy Compiler List PC Brand 
TOSCO *295 *269 

T0550 Network License *495 *449 

CURSES [fnix Sfy/e Scz« 0 ii 

Management 

Curses from Lattice''’ manages the screen 
of the PC like Unix”* curses Library of 84 
funaions and macros parallels Unix with 
matching parameter lists So Unix pro- 
grams are at home on the PC and vice 
versa Keeps any number of screens in 
memory supports color, vast funaion set to 
gel charaaers. wrap lines, saoll. blank 
lines, highlight, etc Like Unix refreshes 
screen only on your command Ask for 
L0850 List *125 Here *99 With Source 
L0860 *250/*199 


PANEL Feature-Laden Screen Design Tool 


Versions 
LOOII For dBASE 11 
LCCIl With Source 
LOm For dBASE III 
LCIll With Source 


List' 


PC Brand 

*195 

•390 

*195 

*390 




W riting your own screenware can 
blow completion dates and profits 
Panel''’ works with you interaaively to 
set up foolproof screen displays and 
data entry forms rapidly Output is C 
source code 

Not just single plane layer your screen 
designs with up to ten overlapping 
images Background pop-up lists help 
boxes, and alternate input fields 
Panel builds in a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


checking user field entries Diverse at- 
tributes may be selected for any field •- 
size datatype, color conversion of input 
to upper case, clearance of existing data 
when new entry is started, masks for 
standard formatsfeg. dates), phrases 
which fill in when their first leiier is 
typed, multiple-choice lists from which 
to choose by cursonng a highlighted bar 
Fields may be multi lined and scrolled if 
larger than the screen space allotted 
them Specify S0400d Compiler List 
>295 Us *229 




Shipf^Jp pulSiase. 

LIRCLE 310 ON READER SERVICE CARD P'k.. 


For Orders, Literature, or Catalogs, Call Us at. 

800 PC-BRAND 


Thafs (800) 722-7263. In NY State call (212) 242-3600 
PC Bran(i. 150 5th Ave., New York, N.Y 10011-4 
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TODAY’S TOP QUAUTYAIDS TO 
PROGRAMMING PRODUCTIVITY 


DAN BRICKLIN’S DEMO PROGRAM 

Storyboard Your Program 


BASTOC 

lVans2afes BASIC Into C 


OREENXiEAP BoontiAil 

FUNCTIONS 

C source, assembler source, and binary 
hbranes of 225 functions for many com- 
pilers. Emphasizes ught functional group- 
ings to minimize loading code which your 
application may never use Manual helps 
select functions, bulletin board, too 
A sampling DOS extensions for file and 
direaory mampulauon. Screen to selea 
mode. page, monochrome or color, palene, 
cursor shape positioning, clearing and 
sCTOIling: pixel get and put. read light pen 
Strings: ^nter. lusufy. etc. efficient list 
operations which add. delete, son string 
pointers for top ^3eed Other graphics 
charaaer primitives, keyboard status, func- 
tion tey assignment, time date, read 
registers and memory size, peek and 
poke Mature best-seller Specify S0770 & 
Compiler List *185 Here *139 


Pltoenix Ptnnction 

Lotus' didn't do badly pulling it all 
together in one place Rioemx has follow 
ed suit with the ultimate integrated C 
library, offering everything from low level 
functions for hardware access to complete 
b-tree database management Along the 
way are prerequisites such as string 
manipulation, ume^date. field and screen 
editing, but also four styles of menus (Lotus 
included), windowing, background task- 
ing. DOS interfaces, directory manage- 
ment, even interrupt-dnven commumca 
tions (Design emphasizes obiects, so 
characterisiics of windows, databases, 
records and fields can be irutiaied and 
changed outside functions 
One large collection in place of bits and 

P ieces means one set of instructxins and 
forCe™* has tutorials, extensive examples, 
quick reference, and on-line help 
Elverything in source, no royalties, all 
memory models of Lattice, M'soft Specify 
S0220 & Compiler List H75, PCB *349 


GREENLEAF**^® WhrW 
COMMUNICATIONS 

Want your application to communicate 
with other users or remote date bases by 
asynchronous communications built right 
into your C programs' Even if you don't need 
It now. that's a skill to have at the ready' 

120 functions and demo programs in 
both C and assembler source code set up 
separate iiansmit and receive ring buffers 
for up to 16 simultaneous channels In 
terrupt driven so you can hall an incoming 
record, display it. file it. let the user edii it. 
then continue Goodbye separate com- 
munications software 
Supports up to 9600 baud, ASCII or 
binary, any parity or word length. 8250 
UART^, Xon/Xoff and Xmodem, 
WideTrack receive Specify SO750 & 
Compiler List *185 Us *1^ 


PRF-C Pick the Lint 6xun 
loaPnognua 

Pre-C IS like UNIXs lint It finds pro 
blems your compiler won't Problems 
that a debugger will have trouble figui- 
ing out Even problems which will 
cause trouble with other compilers 
Compilers see one module at a tuna 
Modules only meet at link lima Pre-C 
looks at all modules at once and reports 
conflicts in data type declarations, func- 
tion call parameters which disagree 
with functions, machine-dependent ex- 
pressions which inhibit portabiiity It 
spots obsolete usage (even C changes), 
casts with suspect conversions. 
variables never used, functions never 
called unreachable code Adheres to 
UNIX System 111 compile standard to 
ensure ^ur portability Ask for 
P0590. List *395 Ours *279 


T he Legendary One has created 

Metaphor Two when the rest of us are 
<!tilt on Zero Dans first was the original 
electronic spreadsheet (VisiCalc'^'*) “niis 
one IS for programmers. 

Words don t express program ideas 
because programs are saeens' Dan s 
Demo creates slide shows Create a 
screen - a snapshot of y3ur planned pro- 
dua as It runs Anything goes words, 
borders, box rules, inverse and underlining 
of monochrome, fore- and background color 
Copy this "slide " to an empty screen 
Change u a little, to show the tiext uisiant of 
run-iime Do it again Presto a whole slide 
show of your program m action 
All 250 charaaers and annbuies are 
availaoie from scrollaole lists which pop to 
the screen All commands are layered in 
Lotus-style popup menus Frequent 
choices mapped to functior. keys as well 


80x25 character mode, not bit-mapped 

Screen areas car. be blocked for cut and 
paste or filled with color or characters, 
even blink Slides can overlay on others, 
can be shuffled, deleted Slides can pie- 
ced at time intervals or branch anywhere 
m the slide sequence depending on user 
key hits. 

Invaluable to prototype the program you 
are about to wiite. to posiiion the labels, 
'-hoose ihe color decor, smoothe out the 
keysirote interface Or load the "capture 
utility and snapshot the screens of any run- 
ning program for an instant slide sha.v 

Each coiJi’ entitles you to tedisiribuie fifty 
of the slide projector program that runs 
denxis Plain manual, no binder keeps 
puce oi big product small "Might 
become the essential tool in usei inter- 
face pioioiyping, " TK-'h hain^i! Ask (or 
NOI'X* Usi *75 US *69 


F or a trifling price, BA^TOC"^ moves 
truckloads of BASIC code over to C 
It's a translator which laiss in Microsoft 
Elxieiided BASIC and emits pure K&R C 
for Lattice 3.0 It will optionally convert 
your program into a single nx>nolithic C 
lunaion or decompose it into separate 
functions, one for each COSUB label 
\feisioti 2's optimization dramatically 
reduces execution time Converts to in- 
tegers those variables in BASIC programs 
which do not need floating point Where 
BASIC uses full assignment statements to 
r.crement counters, BASTOC converts to 
Cs compaCT form Strings dynamtcally 
.lUocaied nddmg vour apj^x^uon of BASIC's 
cataiomc halus for garb-ige collection 
Creatj's structure of even convoluted 
BASIC code Huge woiksaver 
Ask lor List PC Brand 
S0375 *495 *399 


ASSEMBLERS S DEBUGGERS 

Advanced Tr8ce-86 Morgan. ASM Interpreter 
Codesniith-86 Debugwr by Visual Age 
Cdebugger by Micro-Software Developers 
CSD Oaougger C source level by Mark Williams 
C-Sprtta D^uggar by Lathee, source level 
Microsoft Macro Aasamblar with Utilities 
Periscope i Debugger Oara Base Decisions 
Periscope It Data %se Decisions 
Pfix86 by Phoenix. Assembly level debugger 
Pflx86 Plus by Phoenix. Symbolic Debugger 
BASIC LANGUAGE 
BetterBASIC Summir Software 
BetterBASIC Utilities 8067 Math Support 
Btrieve Interface 
Run-Time Module 

Microsoft BASIC Inteipreter lor XENIX 
Microsoft QuickBASIC Compiler lull BASICA 
Professional BASIC by Morgan 
8087 Math Support 
Thie BASIC True BASIC Inc 
Run Time Module 

Ihie BASIC Libraries Btrieve Asyn Sort, etc 

C COMPILERS 

C-86 Compiler Computer innovations 

Lattice C Compiler from Lathee 
Let's C Compiler by Mark Williams 
with CSD Source Level Debugger 
MWe^: Mark Williams C Dewlopment 
Microsoft C Compiler 40 

C INTERPRETERS 
C-Terp by Gimpel Software 
Instant C by Rational Systems 
Interactive-C by IMPACC with debugging 
RUN/C Professional from Lifeboat 
RUN/C Without Loadable Libraries 
TEXT EDITORS 
Brief from Solution Systems 
eVUE Lattice 
with Source 

Epsilon by Lugaru Software, like EMACS 
Fast C by Lifeboat 

FiraTIme by Spruce Technology. C syntax 

Kadit by Mansfield similar to xedft 

LSE, the Lattice Screen Editor Muih Window 

Pmate by Phoenix, with Macros 

Text Management Utilities Grep splat, dill, etc 

ttedlt by Compuview 

Vedlt Plus by Compuview 

FlU MANAGERS 

Btrieve by Softcraft. no royalties 
Btrieve Network by Softcraft 
c>tree by FairCom - no royaffres, source 
dBC dE^E file manager from Lathee 
with source 

dbVista single user DBMS by Raima 
with source 

dbVista multi user DBMS 
with source 

Opt-Tech Sort Can sort Btrieve files 

SCREEN DESIGN 

Curses py Lathee. UNIX screen designer 
with Source 

On-Line Help from Opt-Tech Data 
Panel by Roundhill. no royalties 
View Manager for C by Blaise 
Windows for C Vermont Creative Software 
Windows tor Dsta metudes Windows for C 
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ZView Data Management Consu/tants 

GRAPHICS 

Essential Graphics by Essential, no royalties 
GSS Graphics Development Toolkit 
GSS Kernel System by Graphic Software 
GSS Kernel System for IBM RT 
GSS Metafile Interpreter 
GSS Plotting S^em 
Hak) Graphics kernel System 
with Dr Halo II. by Media Cybernetics 
COMMUNICATIONS 
Asynch Manager by Blaise, tor C or Pascal 
Greenleaf Communications by Greenleaf 
Software Horizons ^ck 3 

UTIUTV UBRARIES 
Blaise C Tools Plus C Tools 2 
Blaise C Tools 
Blaise C Tools 2 
C Food Smorgasbord by Lattice 
C Utility Library by Essential. 300 functions 
Greenleaf Functions by Greenleaf Software 
PforCe by Phoenix, vast library 
Software Horizons Pacicages 
TopView Tool Basket by Lattice, source avail 
Vitamin C by Creative Programming 
DEVELOPMENT TOOLS 
Code Sifter by David Smith Software. Profiler 
C-Worthy by Custom Design Software 
C-Worthy for Network Menus, help, errors 
Dan Bricklin’s Demo Program Proiotyper 
LMK from Lattice by Lathee, 'make' hke UNIX 
PC-Lint by Gimpet Software, after UNIX's 'tint' 
PFinish by Phoenix. EXE performance analyzer 
Plink86 by Phoenix. Overlay Linker 
Plink86 Plus Utilizes memory for overlays 
Pmaker by Phoenix, like UNIX 'make' 

Pre-C by Phoenix. UNIX 'linl-ahke 
Pfanta^ Pac sm Phoenix products 
OTHER TOOLS 

BASTOC by JMl. convert BASIC to C 
BASiC-C BASiCi functions added to C 
The HAMMER by OES Systems 
PASM86 Py Phoenix. Macro Assembler 
PTel by Phoenix. Binary File Communicalor 
Rtrieve by Softcraft. Btrieve Report Generator 
Xtrieve by Softcraft, Query Utility for Btrieve 
FORTRAN COMPILERS B UTIUTIES 
ACS Time Series by Alpha Computer Service 
Forllb- Plus by Alpha Computer Service 
Microsoft FORTRAN Links with Microsoft C 
Microsoft FORTRAN lor XENIX 
Pro FORTRAN by Ptospero 
RM/FORTRAN by Ryan-McFarland 
Scientific Subroutine Library by Peerless 
Scientific Subroutine Package by Alpha 
The Statistician by Alpha Computer 
Strings 8 Things by Alpha Computer 
OTHER LANGUAGES B UTIUTIES 
Microsoft COBOL Compiler 
Microsoft COBOL Compiler for XENIX 
Microsoft COBOL Tools with Source Debugger 
Microsoft COBOL Tbols for XENIX 
Microsoft Lisp New Common Lisp 
Microsoft MuMath Includes MuSimp 
Microsoft Pascal Compiler Links with Msofi C 
Microsoft Pascal Compiler for XENIX 
Pro Pascal by Prospero. ISO Validated 
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PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE. 

mTERACTIVE-C ne'N' LflTTICE C COMPILER 

Coinpiler-CoinpatiUe Inteipietez, Editor, Debugger Major Upgrades to the Best SeBing C Compiler 


E arlier C interpreters were rmracuious 
compromises Interactive-CT'* shows 
how far C interpreters have come More 
than an interpreter, Inieractive-C is a fully- 
integrated development environment a 
complete K&R interpreter bound tightly to 
Its own editor and debugger 
Slice through programming projects like 


RUN/C 

PROFESSIONAL 

C Interpreter Links 
Binary Libraries 

R un/C comes in an apprentice and 
pro version 'nie professional model 
dynamically loads and unloads multiple 
binary function libraries lite C-Food 
Smorgasbord™ and Halo Graphics™ — 
potentially any library compiled with 
Lattice's large model. Inside this inter- 
preter your C program can reach for func- 
tions in the best of commercial libraries. 

This C interpreter behaves like PC BASIC 
meets WordStar* Use fuUsaeen editing 
to aeate a program RUNti If n stumbles. 
LIST n. EDIT n, RUN it again, hx it again 
Use familiar commands iLce LOAD N^GE, 
SAVE. niES even TRON and TRACE 
Ideal for program development Put up 
code at high sp^, try out things devil- 
may care, let RUN/C find your malaprops. 
Blast away until tight little code segments 
are undyingly faithful 
Lots more features system interrupts, a 
shell command to invote any operating 
system command without leaving Run/C 
debugging aids ingeniously installed as a 
Run/C funaion Call for debugging condi- 
tionally from within your program, a 
specific function or a menu of aids in- 
cluding immediate mode single-step trac- 
ing changing of variable values 
Manual shows how to develop the inter- 
face to a commercial library, using the Lat- 
uce ccxnpiler (a must!) Link your own func- 
tion arduve the same way (3^k minimum, 
512k recommended to fit libraries ) 

Ask for S0950 List *250 PCB *185 


PLINK86 & PLUS 

Cacbed Ovwioys Maximize 
Memory Use 

Long the overlord of overlay linkers, stan- 
dard Plink86 shoehorns large programs 
into small machines by sharing memory, 
swapping program segments in from disk 
A 51^ program could run in a 126k 
madune for examine 'Rie Plus version 
goes beyond if it finds itself in a larger 
machine u moves whatever program 
cwerlays that fit into leftover memory. 
Overlays now swap at memory speM net 
disk speed It also can automatK^y 
restore a di^ilaced cnerlay to whidi a 
subsequently called cnierlay must return, 
and assign library modules to a program's 
root segment or its overlay areas 
PUnkSe-Plus List M95. Us *359. Plink86 
List *395 Us *279 


a hot knife through butter Extensive error- 
checking insures immediate detection <A 
program misbehavior State of the art 
debugging tools indude breakpoints 
'.vatchvalues, several stepping options and 
interactive viewing and mcdificalion of 
variables An Interactive-C exclusive lets 
you interrupt to edit and "conunue" from 
where you left ofi Eliminaies plodding 
replays of already debugged code - the 
ball and chain of other interpreters 
Operate InteiactiveO using adjustable 
edit, command, and stanis windows. Ibg- 
gle a second saeen showing only your 
program's output — never any crowded 
intermixing Or, boost productivity with 
twin CRTh Load object code of funcuons 
you have already compiled Or of com- 
meraal libraries Interactive-C has imme- 
diate mode syntax checking both as you 
type and run. and cursor positioning 
precisely jxiintmg at an enor, not possible 
with innemental or pseudocompilers 
which leave source code behind 
100% compiler compauble — right down 
to header files and library calls Fbrt pro- 
grams between Interactive-C and your 
compiler vinth no modifications whatever — 
not even mcky areas of dynamic memory 
allocation and I/O 

Specify List PC Brand: 

E9S0 & Compiler *249 *219 


L attice now embraces tey UNDC™ 
enhancements which h^ entered 
the language since l^R- vead funcQcxis 
returning no value enumerated data types 
to assign step^:^ values to variables, data 
passing between structures by assignment- 
The greatly expanded libraries (325 
functions!) enable the file sharing and 
record locking provisions of DOS 3. 1, pro- 
vide a full complement of tianscendentals, 
and a host of utilities to mimic the UNIX 
and XENIX™ environments. 

Lattice 3.0 defaults to the ANSI proposed 
standard when you need smet adherence, 
but command line i^xions restore leniency 
And It adopts ANSI checking of external 
function arguments by data type to kill bug 
swarms when modules join up at link time 

funds loW 




GSS GRAPHICS SISTEM 

Leave the Device Driving to CSS 


^NSlCGtSTANDABO! 


G SS™ has reconfigured two compo- 
nents of Its comprehensive graphics 
tools to conform with the ANSI Computer 
Grap^cs Interface (CGI) standard 
At the heart of the system is the Develop> 
ment Ibolku which contains all language 
interfaces and device drivers for l<^- 
boards. mice, joysudes. tablets, printers, 
piloners. cameras, and more Dnvers house 
management of vector graphics (plotters) 
and bitmaps used by raster inpxit devx^es 
(scanners) to insulate the apiplication pro- 
gram from concern for device idiosyncracy 
No one else has implemented CGI that 
way It means your progiamnung remains 
generic just switch dnvers and the same 
program will dnve a different device 
GSS Ifemet™ conforms to level 2b of 
ANSI's Graphical Kernel System (GKS) and 
contains all its needed dnvers and 
language bindings. Kernel has maao level 
tools to draw and color an object, store the 
sequential instructions, and recreate the 
object on its own. as well as segment u. 
transform it. etc So pxiwerful. a single com- 
mand may represent several score lower 
level statements 

Plotting has the equivalent GKS tools for 
grapih and chart generatxin and their cap> 
tioning: hand it apples and oranges, say 
"pie”, and it bak^ the numbers into a 
digestible di^lay for screen or ploners 
Kernel and Plotting have tools to convert 
images they aeate to ANSI Computer 
Graphics Metafiles (CGMs), a lotenized 
standard for storing every form of graphic 
image as data. The Metafile Interpreter 


reads the contents of a CGM and inter- 
prets it with full CGI cajoability for re- 
aeation on various devices. 

Quality software’ IBM thinks so They sell 
the GSS senes under their own label 

Urut royalties and annual fees have been 
insumted for redistribution Needs 256k 
Ask for List PC Brand 

GSOlO CGI Dvipmt Tbolkit *495 
GS020 Kerne; System *495 
GS025 Kernel for IBM RT *795 
GS030 Plotting System *495 
GS040 Metafile Interpreter *295 


Lattice now delivers smaller EXE files, 
boasts very fast link times and a more effi- 
cient aliasing algorithm New options 
generate code to use 80186 and 80286 
features, 8087 of course sensed and util- 
ized. Latoce has enjoyed pre-eminence so 
long that developers have aeated far 
more snapxxi tools for Lattice C than any 
other comjoiler. William Hunt 's PC Tbcft 
Journal review of 12 compuleis awarded 
Lattice the only “very good" rating for 
add-on library availaiblity. 

Ask for; Let. PC Brand. 

SOlOO *500 *299 

BETTER BASIC 

Convert Microsoft BASIC 
Structured, Compilable. 

C ombines the familianty of BASIC with 
the best feanires of C Pascal, and 
Modula 2, yet BetterBASIC is 100% com- 
patible with Microsoft's GW™ BASIC and 
IBM BASICA including graphics, sound, 
and assembly language calls. So load your 
old programs and RUN. SAVE and they are 
\ converted automatically to BetterBASIC! 

\ It's big. Needs 192k; programs can go to 
J the PC's full 640k It's comfy: Behaves like 
M'soft BASIC at the interactive level, with a 
full-saeen editor, direct statement execu- 
tion. arxi always poised to RUN It's fast. 
Each statement checked and compiled 
once, not every time encountered Sieve 
runs 6 aims faster than with M'soft 
Olike structures house file records so 
goodbye to FIELD MK1$, C^^D l^ET. etc 
Named "procedures" replace GOSUBs to 
linenumbers. Lots more feanires: built-in 
linker for compiled modules: trace, debug- 
ging breakpoints; cross-reference com- 
mand; 32k strings. DOS and BIOS calls and 
interrupts, recursion Run-time module 
stores object code for redistribution 


>399 

Ask for: 

List. 

Us 

*399 

S1200 BetterBASIC 

■195 

*165 

*676 

S1201 RuiHime Module 

■250 

*225 

*399 

S1202 8067 Interface 

• 99 

* 85 

*249 

S1205 Btrieve Interface 

• 99 

* 85 


BTRIEVE ask about XTBIEVE & BTRIEVE 

Queen B-tree File Manager Abdicates BayaUies 


T here’s no longer a tithe to incorporate 
Btrieve™ in appUcahons, a welcome 
proclamation if royalties would rum your 
profit margins. Btrieve takes complete 
charge of all file aeation. indexing, 
reading, writing, insertion, deletion, space 
recapture forward and backward search- 
ing It builds function call "commands ' 
nghi into the language you use: mterfaces 
to C Pascal. BASIC and COBOL, with sam- 
ple programs m all four, come with each 
copy 

Btrieve has mainframe ^:>ecificaQons! Its 
balanced-tree indexing scheme finds any 
key in a million in four or less accesses 
Files may have up to 24 indexes; fixed 
record length to 4090 characters: indexes 
up to 255 characters; files of 4 bilhon bytes 


Can even extend a file across two drives - 
even two hard disisl 

\fersion 4.x speeds DOS mteraction for 
large multiply-keyed files, enables 
variable len^ records of virtually any 
length; venfii^ accuracy (optionally) 
read after wnie useful in gntiy en- 
vironments: offers password and data 
encryptwn 

There's also Xtneve, for Btrieve file in- 
quiry and data manipulation, and Rtnew 
for rejxrt writing All three m versions for 
any network that supports the MS-DOS 3.1 
file sharing function 

Ask for List: PC Brand: 

S0650 *250 *195 

S0652 Network Verson *595 *465 


w: Eacn price IS fof a license to use a prod- 
uct on a Single computer and does not constitute 
Its ownerslMp We will inquire for you about site 
licenses Except as otherwise indicaied or wnere 
'if toNows the Product Code, products may be 
used to create programs tor distribution without 
royalty payments or addrtional licenses, provided 
said programs do not substantialy replicate the 
products ihemsetves 

CempadblMy: PC BRANOs standard products 
are designedioooeraie with the IBM* PC. XT or AT 
under PC-DOSand require no more than t28kol 
RAM unless indicated Non iBM machines using 
MS-DOS contact manufacturer about precise dif 
ferences so we can advise 
Retume:^ box page one Detective parts will be 
replaced Please call for authorization to return a 
product for refund 


TERMS AfilO CONDITIONS OF SALE 


tayment: We horvx MasterCard. Visa, American 
Express (no surcharge), checks in advance, or 
funds wiredtoPC Brand. c/oChermcal Bank. 126 
East 86 St .NewYork.Accounl034-016058 COO 
(U S only) tor cash, money order, certified check 
(no toe) NY Slate add sales tax Purchase orders 
accept^ from larger corporations and insbtubons 
at our discretion if you agree to nel 30 days plus 
a month late penally thereafter 
Shipping !■ Handling: US UPS Surface 1st 
product S6 each addi S3 UPS2ndD^Air tst 
productStO.eachadd‘1^50 UPSNextO^Arror 
FederaiExpressi-20ayAir tstproductSmeach 
adcflS£ FedEx Next Day 10 AM Isl product S28. 
each add*! S7 international Charges vary by 
destination and earner $10 per shipping container 
tor export forms Air parcel post at your risk beyond 
coltoaed msurable amount 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That’S (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York. N.Y 10011-4 
Ttelex; 667962 (SOFT COMM NYK) 


@1986 PC BRAND 

Prices, terms, and specif icstiont swejeci lo chang* wiiiiout notice 


CIRCLE 313 ON READER SERVICE CARD 


Comes with free DS Backup — 
a $69.95 value 



A nnouncing 7 different Express Hard 
DiskCards" from 20 to 60 megabytes 
starting at $449 — including an internal 
Hard DiskCard with automatic backup for your ASM AT " 


Complete Systems 


Each Hard DiskCard comes com- 
plete with everything you need, in- 
stalls in minutes, boots off the hard 
disk, has a programmable inter- 
leave factor of up to l-lo-l. •** and 
has plated media. You can add it to 
an existing hard disk and . for an ex- 
tra $95. have both disks act as one. 


Easy Installation 


If you're someone who hates read- 
ing installation manuals or who 
gets intimidated installing internal 
disk drives, one of the Express 
Hard DiskCards™ is for you. Sim- 
ply insert it inside your IBM'PC. 
XT. AT or compatible, like any 
other add-on card. 


High Performance 


Express Hard DiskCards give you 
from 20 to 60 megabytes of rigid 
disk storage, and something more. 
The controller comes with a pro- 
grammable interleave factor of up 
to 1-to-l. which means that you re- 
trieve data up to 6 times faster than 
the PC XT which has a 6-to-l inter- 
leave controller. 


Access Speed 


The Express Hard DiskCards. with 
an average access speed of 60 msec , 
gives you — in addition to that extra 
speed — head retraction. Before 
you start thinking you've just got to 
have head retraction, you should 


know that the 80 msec Express 
Hard DiskCards are rated at 50 g’s 
power off and 10 g's power on. Fur- 
thermore. our 80 msec Hard 
DiskCards. like all Express Hard 
DiskCards. have plated media. 
Most hard disks-on-a-card have 
Iron oxide (it looks and acts like 
rust), which means if the head hits 
the iron oxide, it will gouge out me- 
dia and your data along with it. 
Plated media, on the other hand, 
looks tike a car's chrome bumper. 
If the head hits, it will cause little 
or no damage. That's why Express 
offers drives with high g tolerances. 

All of the benefits of our 80 msec 
drives aside, you may want to get 
our 60 msec drive just for the extra 
speed. But in addition to increased 


access speed, you'll be getting au- 
tomatic head retraction. 


50 percent fa.ster 


Our .1(1 and 6() megabyte Hard 1 
DiskCards give you more storage ■ 
space, but in addition, they also < 
give you a transfer rate of 7.5 me- 
gabits per second — a full 50 per- ■ 
cent faster than an IBM XT or AT 
hard disk. Faster speed is impor- 
tant, and beaimes more so if you 
want to combine disks. 


One File, Two Di.sks 


With Express Systems' new Coa- 
lesce’" Software, you can add our 
20 or 30 megabyte Hard Disk- 
Card’" to your existing hard disk. 
They will both work together as 
though they were one disk — up to 
144 megabytes worth. 

Coalesce not only merges the 
two hard disks together, it bypasses 
the DOS barrier of 32 megabytes. 
That means that if you already own 
a 114 megabyte hard disk, you can 
add our 30 megabyte Hard Disk- 
Card and have a total of 144 mega- 
bytes as a single hie! 

However, if you don't have a 


Models 


Features 

20AT** 

2(180 

2060 

3080 

3060 

4080 

6060 

Capadtv formatted 20.05MB 

20.00MB 

20.05MB 

30MB 

30.08MB 

40.00MB 

60.I6MB 

Transfer rale 

5Mbits/sec' 

’ 5Mbits/sec 5Mbits/sec 7.5Mbits/sec 7.5Mbits/sec5Mbits/sec 7.5Mbits/scc 

Avg. access time 

60msec 

80msec 

60msec 

80msec 

60msec 

80msec 

60mscc 

Slots 

I'/tS 

m 

V/2 

IVi 

IVi 

2 

2 

Media 

Plated 

Plated 

Plated 

Plated 

Plalcd 

Plated 

Plated 

Warranty 

1 year 

90 days 

1 year 

1 Vi years 

2 years 

2 years 

2 years 

Head lifter 

automatic 

manual 

automatic 

manual 

automatic 

manual 

automatic 

Price 

$449 

$495 

$595 

$695 

$795 

$995 

$1,095 



IBM 18 3 rraistered trademark of the international Business Machines Corporation. Compaq is a registered trademark of Compaq Computer 
Corp . Leading Edge is a registered trademark of Leading Edge Products 










1 Discover why 
X'umpanies like AT&T, 
IIBM, Bell Labs. 

1 Polaroid, Kodak, 3IVI, 
UC Penney, Sperry, 
IHughes Aircraft, 
^Stanford University, 

^ Allied Corp, the 
^ Associated Press and ^ 
Dothers have bought 
I Express Hard 
IDiskCards.'” ^ 


r1 hard disk now and want 4<) or 
n megabytes of hard disk storage. 
Il then our Express Double Disk- 
) C ard*" comes with two hard disks. 
f You can use one disk to buck up the 
D Other with our automatic backup 
« software Auto DiskSave"' or for an 
a extra $95, you can buy Coalesce 
K and have both disks work as one. 


Free backup program 


^All Express Hard DiskCards are 
uavailabte with a free backup pro- 
t{gram. DS Backup.’" This easy and 
9 convenient program — a $69.95 
V value — makes backing up simple 
li and fast. And to receive it. all you 
ri have to do is ask for it when you 
0 order. 


AT Backup Disk Card'* 


-i How would you like to know that 
< your IJ^M ATs hard disk is always 
i backed up without having to think 
s about it. With Express Systems’ 
s AT Backup DiskCard’" you can 
f have 20 megabytes of hard disk 
i backup on a card without taking up 
/ valuable front panel space. The AT 
1 Backup DiskCard comes with 
V Auto DiskSavc software, so you 



Complete Hard Disk Kits — (all transfer rates 5 Mbits/sec) 

Formatlee 

Storage pC Of 

Capacity Plated Avaraga PC/XT AT 

in Mbytes HwgM Media Access Comments 



Vi 

Full 


no 

yes 


85 msec 
85 msec 
3() msec 


Low power 
Low power 
CDC WREN II drive 


$ 295 N/A 
Call Call 
$1,295 $1,195 


72 Full no 25 msec 

Ideal AT drive for LAN 

$1,795 

$1,695 

144 Full no 30 msec 

2 72MB drives as one volume t 

$3,395 

Removable Hard Di.sk 






10 Vi yes 90 msec 

5 Mbits 's 


$1,095 

$1,095 

Tape Systems and Subsy.stems 


Data 



AT 


Transfer 

PC or PC/XT 

Formatted Storage Capacity 

Height 

Rate (k sec) 




60 Mbytes 

Vi 

88 

$ 

795 

$ 795 

60 Mbytes Subsystem 


88 

s 

1.045 

$ 1.045 

21 Mbytes (unformatted) Start/stop Subsystem 24 

s 

445 

$ 445 

26 Mbytes RoppyTape* Subsystem 


.11 

s 

695 

$ 695 


Controllers 

All of our hard disk and tape controllers arc as ailabic separately . Please call for prices. 
Subsystem Chassist 

Any of our disk or tape units arc available in an external subsystem for an additional 
$250, (X). You can mix & match any of our W high hard disks or tape drives together or 
add any single full height hard disk. 

Power Supply 

150 Watt Power supply $75.CKlt 

♦ with any purchase of PC or PC XT replacement 


can backup by date. time, archive 
bit (since you last used a file), by 
subdirectory, tile name or groups 
of tiles, or any name combination 
using DOS wild cards. Further- 
more. you can schedule your 
backup for anytime you return to 
DOS. or at spccihe times. 

If you're worried about 20 me- 
gabytes not being enough space, 
we include Express Systems file 
compression software. File Com- 
pactor.” which compress binary 
files 30-35 percent, text files 40-5() 
percent, and data base files up to 90 
percent of their original space. 
And not only will you not have to 
think about backing up your tiles, 
the AT Backup DiskCard wilt do it 
filc-by-file at the rate of 3 mega- 
bytes per minute. 


Cumpalibility 


Upgradable 


If you already own an Express 
Systems Hard DiskCard. you can 
upgrade to any of our larger Hard 
DiskCards. Call for details. 


Warranty 


The Express Hard DiskCard 
comes with a 90 days to two year 
warranty, depending on the mc^el . 


Quick Delivery 


Order today and you'll receive 
your Hard DiskCard by Federal 


Express*. The next day or the day 
after — you decide. 

For the best buy in a convenient . 
easy to install hard disk, call 
Express Systems. 


1!^ 


[n 



'Uses IBM AT or compatible 
controller 

"Available only for the IBM AT or 
compatible 

•"For IBM AT and compatibles, the 
interleave factor is dependent on its 
controller. 

fTakes up I ^ slots and works beside 
any Vi slot board such as floppy 
controller. 



The Express Hard DiskCard is 
compatible with most IBM PC or 
XT compatible computers, includ- 
ing but not limited to. all Leading 
Edge*, all Compaq* computers. 
AT&T 6300. Sperry . ^nith. 
Epson, and most others. And all of 
the cards cun work with the IBM 
PC’s 65 watt power supply. 



CaU Ton Free 1-800-341-7549 Ext. 3500 
In lUinois, call (312) 882-7733 Ext. 3500 

Express Systems. Inc.. 1254 Remington. Schaumburg. IL 60195 
CIRCLE 380 ON READER SERVICE CARD 



AT Backup DiskCard. Express Hard DiskCard, Double DiskCard. Coalesce. File Compactor, and Auto OiskSave are trademarks oi Express 
Systems, Inc. 














Is Getting A Fast Reputation 


1 HAUPPAUGE Math Coprocessors 
liS^Bvi I 287 FAST/10 lOMHz math coproces- 

C I sor for PC/AT and compatibles ...$469 

I 287 FAST/8 8MHz math coproces- 
^ * I sor for PC/AT and compatibles ..$379 

287 Chip PC/AT moth coprocessor 
HMIHHIIIHjf — runs at 4MHz in the old model 

PC/AT and 5.33 MHz in the new 

model PCyAt $219 

87 Chip Math coprocessor for IBM PC, PC/XT and 

compatibles $129 

87 Chip Math coprocessor for 8MHz PC 


ing a fast reputation with L 

their 87 Math Pak, the I ^ 
combination of an 87 chip and 87 I -J-- ” 1 
Software Pak that’s been accelerat- I 
in^ PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprtKessor mod- 
ule with its own 5MHz cl(Kk, speeding up PC/AT math 
by 25%. (Pictured above.) 

Now, Hauppaugc Unveils the 287 FAST/10... 

Our newest math coprocesst>r for the PCVAT, the 287 
FAST/10 moves out at lOMHz — more than doubling 
the speed of each floating point math operation. The 
FAST/10 accelerates AutoCad, 1-2-3, Symphony, TurK> 
Pa.scal, Framework and more. The FAST/IO also runs in 
PC/AT compatibles including the Compaq Dcskpro 286, 
Sperry PC/lT and most 286 accelerator boards. 

...And the 87 Software Pak Version 6.0 
Designed to steal the heart of programmers, the 87 Soft- 
ware P«ik supports IBM’s BASIC Q>mpiler I.O and 2.0, 
and Micnjsoft’s QuickBASIC, executing math-intensive 
programs up to 20 times faster! The 87 Software Pak also 
performs FFT’s and Matrix operations. For example, a 
K- (t)r PC/XT) with an 87 Chip and 87 Software l^k 
can perform a 512-point complex FFT in just l.I seconds. 
What’s more, a PC7AT with a FAST/10 inverts a 25 by 
25 clement matrix in under 1 second. 


compatibles 


HAUPPAUGE Math Coprocessor Paks 
87 Math l^k V.6.0 87 chip and math coprocessor soft- 
ware support for IBM BASIC Compiler 1.0, 2.0 and Micro- 
soft's QuickBASIC. Plus, Matrix and FFT support, one year 
of free updotes, complete source code and ^8087 Applica- 
tions and Programming' $279 

87 Software Pak V.6.0 Moth coprocessor software support 

as in the 87 Math Pak, but without 87 chip $180 

87 QB PAK Math coprocessor support for microsoft 

QuickBASIC and IBM BASIC Compiler $ 69 

Recalc + Moth coprocessor support for 1-2-3 version 

lA $ 95 

HFT -h Complete Hayes Fourier Transform Package.. ..$125 
The 287 FAST/10 Doubles Your PC/ AT’s Math Speed! 
Help your PC/AT get a fast reputation with Hauppauge’s 
new 287 FAST/10. Call ttxjay, or contact your Ux:al com- 
puter dealer to learn more alH)ut Hauppauge’s racy prcxl- 
uct line. And ask for “87 Q A,’’ our free Kx>klet on 
math ct>priKessors. 

Hauppauge Computer Work^, Inc. 

358 Veterans Memrmol Highiuay, Suite MS/, 
Ctnnmuck, Neu; yr)rk, USA 11725 
516-360-3827 • TELEX: 262939-HCW 
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M First Looks 


SUperCa/c4 StaHcs 1-2-3 


II ANDSON 


Equivalent sjjeed, 
better graphics, and 
no copy protection. 


BY M. DAVID STONE 

As a spreadsheet program, Su- 
perCalc is regarded as being in 
the same class with Lotus’s 
1-2-3. In the marketplace, how- 
ever. it’s more of an also-ran 
than a close competitor. Super- 
Calc4 is Computer Associates’ 


II ANDSON 


BY BILL MACHRONE 

Sometimes you need to put a lot 
of graphic information in one 
place. At other times, the shape 
or texture of the data is more im- 
portant than the actual points. 
And often your data just needs a 
fresh, dramatic look. In each 
case, a 3-D graph may be the an- 
swer. 

Perspective, from 3D Soft- 
ware, makes it easy with 
spreadsheet-style data entry, a 
large library of display styles, 
and one-finger operation. You 
enter data directly into its 
spreadsheet (limited to 64 rows 
by 64 columns) or import it in 
DIF format. Perspective 
doesn’t read .WKS or.WKl 
files. 


bid to change that situation. 

SuperCalc4 does have its ad- 
vantages as a competitor to 
1-2-3. The most important one 
is that it isn't copy protected, so 
installation is no problem. 

SuperCalc4's graphics capa- 
bilities are vastly more ad- 
vanced than y-2-i’s. loo. Per- 
formance tests show the two 
programs to be roughly equiva- 
lent in terms of speed. 1 limed a 
test file using just arithmetic 
functions and found that 1-2-3 
Releases 1 A and 2 both recalcu- 
lated in about two-thirds the 
lime of SuperCalc4 (sec the 
benchmark test results). 

On a test that sorted a list of 


After you’ve entered your 
data. Perspective gives you a 
menu of 31 three-dimensional 
and 15 two-dimensional graph 
styles. If these standard styles 


about 500 names, the ratios 
were reversed: SuperCalc4 was 
the winner, resorting the list in 
two-thirds the time of 1-2-3. 
And when I added a circular ref- 
erence to the arithmetic test, Su- 
perCalc4 again beat 1-2-3 be- 
cause 1-2-3 recalculates the 
entire spreadsheet each time, 
while SuperCalc4 calculates 
only the circular reference. 
Nonetheless, the arithmetic test 
is probably the more representa- 
tive. although 1-2-3 is far from 
being an uncontested winner. 

If you're familiar with Su- 
perCalc3's single-letter com- 
mand menus, the most obvious 
difference is that SuperCalc4 


aren't exactly what you want. 
Perspective lets you change ev- 
ery element of the graph, in- 
cluding the grids, the style of 

(continued on page 35 f 


uses y-2-i-like full-word menus 
for the slash commands. Not all 
of the changes are cosmetic ei- 
ther: the command structure has 
changed — some commands are 
missing, others are added. To 
its credit, instead of orphaning 
its earlier products. Computer 
Associates has retained the 
“missing” commands in Su- 
perCalc4 as a hidden subset. 
This means that macros written 
foTSuperCalc3 will still work. 

New commands include a 
named range command. This 
feature, which brings Super- 
Ca/c4uptodate with 1-2-3, lets 
you name a range of cells and 
(continued on page 35) 
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Perspective: Eye-popping 
3-D Presentation Graphjcs 



PC Magazine used a graph from Perspective lo create the basic form for our 3-D chart 
(inset) accompanying "Accelerator Boards: Power for a Price." Page 165. Fornow, 
Perspective supports the Hercules card: an EGA version is due this fall. 
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$295 Drafix 1: Best Bet 
for Affordable CAD 



With Drafix \ ' s text-based interface, you can select any visible command, object snap 
mode, or operating condition. AtS295. Drafix I is an excellent value. 


More power and 
features than 
AutoCAD's $300 
package. 


BY GLENN HART 


PC-based computer-aided de- 
sign continues to be dominated 
by Autodesk’s AutoCAD, 
which recently cut its base price 
from $1,000 to $300. One pro- 
gram that can hold its own 
against the AutoCAD jugger- 
naut is Foresight Resources' 
Drafix /, which was introduced 
earlier this year at $1,500 and 
now is but $295. Drafix / is 
more complete than the stripped 
AutoCAD and is superior to oth- 
er low-end competitors as well. 

Drafix I features a remark- 
able user interface that is easy to 


learn and use, yet fast and flexi- 
ble — perhaps the best on any 
CAD. It's sort of a mutant of the 
Macintosh approach, with pull- 
down menus and the like, but 
it's entirely text-based. 

Drafix I uses a hierarchical 
menu structure for commands, 
and the lower levels are always 


visible in a thin strip below the 
higher levels. Any visible com- 
mand can be selected directly, 
minimizing the annoying navi- 
gation through menu structures 
typical of competitors. Operat- 
ing conditions and object snap 
modes are displayed along the 
left edge and can be selected 
with the pointer or from the key- 
board whenever convenient, 
even during the execution of 
other commands. At the lower 
left, a three-box display shows 
the effect of pressing each of the 
three buttons on the mouse 
(two-button mice and digitizers 
work, too). The contents of 
these boxes change as specific 
commands are selected. 

Drafix /’s input provisions 
are unusually flexible. Abso- 
lute, relative, and polar (angle 
and distance) coordinates can be 
entered. A fine orthogonal and 
angle-locking system helps you 
draw perpendicular and angled 
lines easily. 

Excellent Control 

Drafix 1 offers excellent con- 
trol over its operating parame- 
ters. Grid display and snap grid 
can be independent, and the cur- 
sor can either roam or lock to 
snap points. You can change the 
snap dynamically while draw- 
ing — a great convenience. You 
can specify the size of the sheet 
you'll be plotting on, set exact 


Drafix vs. AutoCAD 

Should you buy Drcfix It 
AutoCADt An easily learned 
diawing/CAD program such 
as /nM* Vision? 

Dr(fix I’s avowed target 
is the "design and drafting 
professional.” Don’t be 
fooled by the $29S price — it 
realty is suitable for that 
mailtet. Dri^u I may be too 
complicated for rank begin- 
ners (as would most high- 
end CADs), but the price 
makes it attractive for entry- 
level users who can grow 
into its capabilities. Drctfix I 
is far more complete than the 
basic AutoCAD package 
($300). 

I'm a great believer in go- 
ing with de facto standards, 
and there's a lot to be said for 
AutoCAD's dominance and 
the wealth of third-party 
support programs (2SO-plus 
at last count). I would proba- 
bly recommend the basic 


ifs. In* A* Vision 

AutoCAD to users looking 
for low-cost stations inte- 
grated with larger and mtxe- 
complete Am/oCAD stations. 
But Drtdix I is more than 
most people will ever need 
and costs an order of magni- 
tude less than a full copy of 
AutoCAD ($2,750). 

Micrografx’s ln*A*Vi- 
sion ($495) is a very differ- 
ent type of program: part 
drawing, part CAD. It’s 
much easier to learn and, 
perhaps, to use, but it’s also 
limited. There are people 
who find In*A*Vision suffi- 
cient, but if it’s real CAD 
you want, Drcfix 7 is a lot 
more program for little more 
than half the price. 

For more on PC-based 
computer-aided design pro- 
grams, see ”CAD: The Big 
Picture for Micros,” PC 
Magazine, Volume 5 Num- 
ber 5. —Glenn Hart 


scaling, determine screen colors 
for almost every display ele- 
ment, control many aspects of 
the dimensioning system, and 
much more. 

Image manipulation is good, 
with zoom, pan, redraw, and 
other common features. You 
can save up to eight numbered 
views of an image and can recall 
them instantly. 

In addition to conventional 
lines, arcs, circles, and other 
such entities. Drafix I draws 
parallel lines with variable 
width and offset. You can also 
create lines perpendicular or 
parallel to existing lines, tan- 
gent to one or two circles, and 
more. Boxes and polygons can 
be drawn directly, filled with 
color, and exploded into seg- 
ments. Erasure is flexible, with 
regional and entity-limited era- 
sures, and the ability to restore 
the last three deletions. 

Fillets and chamfers, very 
good trimming and stretching 
systems, hatching, grouping en- 
tities for erasure, moving and 
copying, slides, and much more 
are included in Drafix /. Sym- 
bol libraries are easy to create 
(continued on page S8) 
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Drafix /, Version 1 
Foresight Rest>ua*es Corp. 

932 Massachusetts 
Lawrence. KS 66044-2868 
(913)841-1121 

List Price: $295; AwnXTAf) im- 
pt>n/export utility. $95; large- 
plotter driver (needed only for 
larger HP, HI. and Calcomp 
1043 plotters), $150. 

Requires; 512K RAM (&40K 
preferred), mouse or digitizer. 
DOS 2. 1 or later. Works with 
CGA, EGA. Hercules, Sigma 
4(X). Conographics 40. Tecmar 
Graphics Master, and AT&T 
PC graphics cards. 8087/80287 
optional . 

In Short: A first-rate, full-fea- 
tured professional CAD pro- 
gram at a bargain price. More 
features and more complete than 
the ba.sic AutoCAD. Not copy 
protected. 
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SuperCalc4 

(confinued from pope 33) 

then refer to the range by name 
without having to worry about 
columns and rows. 

Another notable feature is a 
slick new import/export scheme 
that makes transferring files to 
and from I -2-3 almost as easy as 
loading and saving files in Su- 
perCalc4 format. To export a 
file to l•2^3, ch(X)se the export 
command, choose I-2-3, and 
then indicate the filename. Im- 
porting is equally simple: you 
don't even have to specify Re- 
lease 1 A or 2. SuperCuU'4 reads 
the file extension and adjusts its 
translation accordingly. 

In PC Magazine Labs tests. I 
translated files in both direc- 
tions. including a SuperCah4 
file with graphs already de- 
fined. 1-2-3 retrieved the file 
and displayed the graphs with- 
out problems. As expected, the 
graphs UH)ked better in Super- 
Catc4 because of that program’s 
better graphics capabilities. 

Unfortunately, translation is 
not always perfect. SuperCuU'4 
can use ten variables in a graph, 
while /-2-.^can handle only six. 
Also. SuperCah4 has a maxi- 
mum size of 255 columns by 
9.999 rows, while 1-2-3, Re- 
lease 2. has 256 columns by 
8.192 rows (both programs use 
expanded memory). In each 
case, the conversion thniws out 
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SuperCalc4 
Computer Associates 
2195 Fortune Dr. 

San Jose. CA 95 13 1 
(408) 942-1727 

List Price: $495: upgrade from 
Version 3, Relca.se 2. 1 . $20; 
Version 3. Release 2.0. $100. 
Requires: 256K RAM . two 
disk drives. DOS 2.0 or later. 

In Short: This major upgrade to 
SuperCalc3 adds named ranges. 
/-2-i-like full-word menus, a 
vastly improved macro 
capability, and the ability to 
transfer files to and from 1-2-3 
with ease. Not copy protected. 
CnCLf 444 ON READER SERVICE CARD 
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SuperCalcd: Always a Bridesmaid 


In a world without l-2-3,Su- 
perCalc would be a program 
we'd all rave abi)ut. But this 
isn’t a world without i-2-3, 
is it? 

The people at SORCIM. 
and now their successors at 
Computer AsstK'iate.s, have 
led (he way time and again 
with infinitely better graph- 
ics. support of the 
8087/80287 math coprtKCs- 
sor. sparing use of RAM. 
easy circular-reference re.so- 
lution. sideways printer sup- 
port. and site licensing — all 
the features that Lotus 
should have provided a cou- 
ple of releases ago. 

But still the sales and in- 
stalled-ba.se gaps widen. 

Using 1-2-3 is. forgive 
me. like unfolding a delicate 


flower: with every new petal 
turned back, you find won- 
derful surprises inside. De- 
spite all the things we'd like 
to sec fixed or changed in 
1-2-3, learning and using it 
is a lovely process. 

Each new discovery 
makes you realize that Lotus 
got there first in designing a 
better spreadsheet — and, of- 
ten. did it just the way you 
would have. 

If you were very, very 
good. 

That internal elegance 
surpasses even raw speed in 
my mind when I grope for 
why 1-2-3 always has out- 
sold and — forgive me Com- 
puter Associates — always 
will outsell SuperCalc. 

— Jim Seymour 


the extra data. A well-organized 
appendix carefully documents 
these differences. 

Macros are also lost in trans- 
lation. This is a shame consider- 
ing how gcHKl the new macro 
feature is. SupcrCaltJ macros 
were .stored in "execute files," 
which were clumsy enough to 
drive me to ProKey. Super- 
Culc4 still uses the execute 
files, but it can al.so store mac- 
ros in the current spreadsheet as 
text. What’s more, a "learn" 
feature can create a macro by 
following your keystrokes. You 
can even use the macro feature 
to create custom menus. 

Macros arc not translatable 


between 1-2-3 and SuperCalc4 
as the command paths in (he (wo 
programs are different. In gen- 
eral. SuperCulc4 commands 
take fewer keystrokes — largely 
because there are more com- 
mands on the first menu level. 

SuperCitli4 is a serious at- 
tempt to do 1-2-3 one better. 
Computer AssiKiatcs is surely 
aware of (he pun implicit in its 
product’s name ("Move up 
from 1-2-3 to4"), but it has also 
taken the time to make (he pun 
meaningful. SuperCalc4 retains 
everything that was good about 
SuperCali3. borrows much of 
what is gtxxl about i-2-3. and 
adds a few new tricks. ■ 


Perspective 

(coiuinued from page 33) 

the risers, the row or column 
spacing, the base, the legends, 
and the shading. You can create 
a "kx)k’’ file that captures the 
specs for a custom graph and ap- 
ply it as a template. 

One of the biggest problems 
with 3-D presentations is data 
points that become obscured by 
other data points. Perspective 
goes to great lengths to solve 
this problem. You can rotate 
your graph in any of three axes. 
You can move the graph around 
on the screen. You can stretch 
or compress any of the three 
axes, and you can force the per- 
spective from narrow to wide- 
angle. A menu screen gives you 
1 6. standard perspectives, any of 
which can be used as a starting 
point forcu.stom looks. 

Perspective is mostly virtue, 
with very little vice. Its bigge.st 
limitation is that it currently 
runs only on the Hercules 
graphics card and moncx:hrome 
monitor. An EGA color version 
of Perspective is scheduled for 
release later this year. In (he ini- 
tial version, however, the num- 
ber of printer drivers is also 
somewhat limited. The popular 
ones arc covered, such as the 
all-important IBM Graphics, as 
well as Ep.st)n, Toshiba. Oki- 
data, and Gemini. But it needs a 
3()0-dot-per-inch HP Laserjci 
driver, among others. IJi; 
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Perspective Version 1 .0 
3D Software Inc. 

860 Via de la Paz 

Pacific Palisade.s, CA 90272 

(213)459-8525 

List Price: $295; Version 2.0 

with EGA color and la.ser primer 

support. $349 (available fall 

1986) 

Requires: Hercules mono- 
chrome graphics card, mono- 
chrome monitor. 

In Short: A powerful tool for 
creating 3-D graphs that won’t 
overwhelm occasional users. 
Not copy protected. 
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! Comparative Spreadsheet Speed Test 


SuperCalc4 


1-2-3, 

Rel.lA 


1-2-3, 

Rel.2 


Arithmetic 


No Iterations 

2 Iterations 

3 Iterations 


50.1 
1 :03.2 
1 :03.3 


32.1 
1:12.0 
1 :43.2 


33.1 

1:15.5 

1:44.1 


Sort 


500 names 


12.9 


16.7 


18.1 


The No Iterations Anthmetjc test times recalculation of a 2.400-cell spreadsheet (6 
columns. 300 rows) using the four basic math functions ( * -*/). The 2 herattons test 
adds a single circular-reference calculation and makes two passes, artd the 3 Iteraborrs 
test makes a third recalculation pass. The Sort test, a typical database application for a 
spreadsheet, alphabetizes a SOO-eniry phone tist- 


i -2-.( (/<x'A sinfflr recafi ulations faster . hut with multiple pusses (to aet iiuni for l irvu- 
lur referemes). SupciCalc4 etmes out ahead. SupcrCalc4'i datahase sort is faster. 
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tIRST LOOKS 


Turbo Cards: Cheap, Fast 
But No Panacea for PCs 


H ANDS ON 


BY VINCENT PUGLIA 

Even as our cover siory (see 
“Accelerator Boards: Power for 
a Price,” page 125) went to 
press, accelerator boards con- 
tinued to pour in the door — in- 
cluding several variations on the 
theme. The PC aftermarket is 
sure that thousands of PC users 
want the speed of an AT without 
paying the price of an AT. 

Among the ones reviewed 
here, only the Univation Dream 
Card is a true accelerator card. 
The Cheetah Combo Card/70 
and the Cheetah Card/70 are 
really AT memory expansion 
boards that use 7()-nanosecond 
chips with zero-wait technology 
to speed up ATs rather than 
PCs. The Alloy Bi-Turbo Card 
is being marketed as a coproces- 
sor board. And Microsoft's 
MACH 10 (see below) is a bun- 
dle: a speed-up board, a mouse, 
and Microsoft Windows. 

Because of time constraints, 
these Hands-On First Looks 
could not include the usual full 
range of PC Magazine Labs per- 
formance tests. 

Alloy Bi-Turbo 

Like the Orchid PCTurbo 
286e (see cover story). Alloy’s 
Bi-Turbo board offers more 
than acceleration. A full-length 
tandem board running an 8- 
MHz NEC V20. the Bi-Turbo 
comes with 1 megabyte of 
RAM, an RS-232C serial port, 
and coprocessing software. The 
software allows you to run two 
tasks simultaneously, create a 
spooler, lock out users from 
specific drives, and send mes- 
sages across tasks. An 8087 
math coprocessor is an option. 

You execute programs as 
you would normally, switching 
between modes with a “hot 
key.” Another key sequence 
enables you to access copro- 
cessing features from within 
your applications. 

The Orchid board tended to 


scramble drives when using off- 
the-shelf software. The Bi-Tur- 
bo card avoids these problems 
by allocating the drives as 
shared and nonshared devices. 
If shared, both modes have full 
rcad-and-writc access; if not, 
only one mode can write to the 
drive. 

The PC Labs benchmark 
tests demonstrated that the Al- 
loy card can race through many 
tasks, especially those involv- 
ing video output. They also 
raised a question about the 
board’s design because speed 
increases for the same tests var- 
ied widely. Usually, but not al- 
ways. the variations depended 


upon whether the turbo mode 
was in the foreground or the 
background, with the faster 
times showing up in the back- 
ground. The greatest variations, 
though, were during the video 
tests. A test of the Bi-Turbo’s 
ability to scroll text swung from 
a half-second to 1 Vz seconds. 

The Bi-Turbo card has a few 
other problems with video— es- 
pecially when running applica- 
tions such as /-2-i. which write 
directly to the screen. Although 
each mode receives its own full- 
screen display, information still 
spills over from one screen to 
the other. We found it impossi- 
ble to hot key from the host 


mode to the turbo mode while 
running a test program that 
blitzes the screen with snow. 

Univation Dream Card 

The basic Univation Dream 
Card includes a 10-MHz 8086, 
1 megabyte of 150-nanosecond 
RAM. and software for creating 
switching from turbo to PC 
mode, creating RAMdisks and 
print spoolers, and copying 
ROM into the faster memory. 
Its modular design allows you to 
add another megabyte of RAM 
and either a parallel/serial/clock 
board or a serial/serial/clock 
board. A slot accommodates an 
optional I0-MHz8O87. 

Speed increases are modest 
with the Dream Card. Most of 
the PC Labs benchmark tests, 
including the 1-2-3 macro, 
showed improvements from 
two to almost three times over 
that of a standard PC. You 

(continued on page 38} 
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IV^msoft MACH 10: 
Speed for Wmdows 


II ANDSON 


BY CHARLES PETZOLD 

Let’s say you want to put Micro- 
soft Windows on your PC or XT. 
You’ll need the Windows pro- 
gram, of course. A mouse 
would be nice, too. And. of 
course, you’ll probably want to 
buy an AT because everyone 
knows Windows is too slow on 
8088 machines. 


Wait just a minute — Mi- 
crosoft has an alternative. Its 
new MACH 1 0 accelerator 
board includes a mouse port, a 
mouse, and Windows for $549. 
Since Windows lists for $99 ar.J 
a bus mouse costs $175. $549 is 
actually a good price. 

9.54-MHz8086 

The full-length MACH 10 
board is built around an 8086 
microprocessor clocked at 9.54 


MHz (double the normal PC and 
XT speed) and 8K bytes of high- 
speed memory used for memory 
caching. 

Conservative Timing 
You can switch between 
high-speed mode and an 8088 
emulation mode by a switch box 
that connects by cable to the 
back of the board and lights up 
when running at high speed. 
The 8088 emulation mode sim- 
ply disables the cache and will 
actually run somewhat faster or 
slower than your normal ma- 
chine. depending on what it’s 
doing. 

(continued on page 38) 
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dBASEinPLUS 



Major Database 
features for 
a minor price! 

5695 


^69S 


Before you buy DBase 
HL QuIekCode and 
aippe& look at 
TAS-Plus 

TAS-PlusJust made it faster, easier and 
cheaper to build database applications. 

TAS-Plus combines the pcwei of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Compiler to produce 
lightning-fast finished code. 

Look at what TAS-Plus gives you: 

Relmtionml Databmse 
4th Generation Language 
Screen Painter 
Program Generator 
Report Writer 
Source Code Editor 
Runtime Compiler 

TAS-Plus gives you power where it 
counts. Ybu can store up to 65,000 
records, open up to 16 files at a time and 
enter up to 10,000 characters per record. 

TAS-Plus even reads your old DBase files. 

TAS-PIUS 
writes the 
program 
for you 

With TAS-Plus. you can start building 
professional database applications on 
day one. Just "paint" the screen the 
way you want and TAS-Plus writes the 

Th« following aro regiatorod tradomarka o( (heae companiaa: TAS-Piua, Tha Accounting Solution. Businaas Toots. Inc: DBase 
III. Aahton-Taia: CP^, Digital Research; IBM PC/XTIAT. international Business Machines Corp: OuickCode. FcpcaQIller: Clipper. 
Nantucket Inc. * Copyright 1986 Business Tools, Inc. 



program for you. Ybu can even paint 
using different colors or graphic 
characters. And custom reports are Just 
as easy. 

TAS-nus has over 86 commands and 
200 options available in its Source Code 
Editor, so you won't run out of room to 
grow. 

Easy to use features 

Add new databases quickly and easily. 
Add, change or delete records without 
any programming at all. 

Browse through your database and see 
multiple records on the screen at the 
same time. 

Restruaure capability allows you to 
change existing databases without loss 
of any data. 

All this for Just *69 

TAS-Plus would be respectable at any 
price, at S69 it's awesome. 

30 day Money Back Deal 

TAS-Plus comes with a 30 day money 
back guarantee (less SIS handling fee). 
TAS-Plus is available for the IBM 
PC/XT/AT and fully compatible 
computers. TAS — Plus Accounting 
applications available. 

Order Today 
1-800-640-6258 

Call our Toll-Free Hotline. Use your 
VISA, MasterCard or American Express 
to order today. For information or 
Washington residents call 
I-206-644-20I5. 
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FIRST LOOKS 


Toshiba Til 00 Plus: 
The L^top of IMme 


HANDS ON 


BY BILL WONG 


Looking for the best battery- 
powered. PC-compatible lap- 
top? Toshiba's $1,999 T1 100 
Plus may just fit the bill. 

Toshiba took to heart the 
suggestions that PC Magazine 
made about the 9-month-old 
T1 100 in “DOS to Travel” 
(Volume 5 Number 13). Where, 
the T1 1(X) was the least flawed 
of the nine machines surveyed 
(we declined to make any of 
them an Editor's Choice), the 
T1 100 Plus can be recommend- 
ed with no qualms. 

Still Under 10 Pounds 

Best of all. the new model is 
only slightly heftier than its pre- 
decessor, weighing in at a svelte 
9.9 pounds. And Toshiba 
packed several .significant im- 
provements into the new box; 

• It replaced the keyboard 
layout with a more sensible one: 
function keys and number keys 


in separate rows across the top. 

• It added a second 3*/:-inch, 
microfloppy disk drive. 

• It speeded up the optional 
Hayes-compatible modem 
($399) from 300 to 1 200 baud. 

Sterling Features 

Toshiba also added a battery- 
backed clock, a carrying han- 
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die, and a 16-bit 80C86 proces- 
sor running at a key- 
board-selectable 4.77 or 7.16 
MHz. The built-in battery lasts 
up to 8 hours. 

Between the T1 100 Plus and 
its killer T3 100 (the $4,499 AC- 
only 1 5-pounder with an 80286, 
plasma display, and a hard 
disk), Toshiba has suddenly be- 
come the king of the laptops. [ii>i 



T1 too Plus 

Toshiba Information Systems 
2522 Chambers Rd.,#2I0 
Tustin,CA 92680 
(800)457-7777 
(714) 730-5000 

List Price: With 256K, $1 .999; 
with 640K. $2,399; 384K mem- 
ory card (for256K TI 100 Plus), 
$499; internal 3(X)/I200-bps 
Hayes-compatible modem, 
$399; expansion chassis inter- 
face card, $199; expansion 


chassis with five IBM-compati- 
ble slots, $999; external 5‘/i- 
inch disk drive, $499: floppy 
link (controls 5'/4-inch of desk- 
top PC). $199; 12-volt automo- 
bile power »lapter. $29; carry- 
ing case. $49 

In Short; A 10-pound LCD- 
screen laptop that runs programs 
up to twice as fast as IBM's PC 
Convertible. The best choice 
among laptops. 
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MACH 10 

( continued from page 36) 

The mouse port uses Micro- 
soft’s new one-chip “in-port 
device interface.” The board 
works very well and makes us- 
ing Windows more of a pleasure 
than on a straight PC or XT. 
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MACH 10 
Microsoft Corp. 

16011 NE36lh Way 
P.O. Box 97017 
Redmond. WA 98073 
(800)426-9400 
(206) 882-8080 
List Price: $549 
Requires: IBM PC, XT, or 
Portable PC. 

In Short: Bundled with Micro- 
soft Windows and a mouse, this 
accelerator board for the PC or 
XT may be an easy route to get- 
ting Windows running without 
suffering too much from the no- 
torious speed problems. Natu- 
rally. It speeds up other pro- 
grams. too. 
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Turbo Boards 

(continued from page 36i 

switch between modes by run- 
ning a utility or toggling a 
switch on the rear, or using a hot 
key. The last method is not al- 
ways successful. 

Like many of the other 
boards reviewed in the cover 
story, the Dream Card has prob- 
lems enabling the 8087 excep- 
tion interrupt (see cover story 
for further explanation). The 
daughterboard memory can be 
designated as expanded memo- 
ry- 

The Cheetah Cards 

While the Cheetah Cards are 
AT memory cards with 5I2K 
bytes to 2.5 megabytes of RAM 
(the Combo Card/70 adds a seri- 
al port), they provide speed 
gains on par with accelerator 
cards. 

If you have a 5 1 2K-byle AT. 
installing cither Cheetah board 


involves disabling the second 
bank of 256K bytes. You're out 
$40 (the street value of 256K 
these days), but the price is 
worth the increase in perfor- 
mance. The benchmarks 
showed an increase of up to 90 
percent relative to a 6-MHz AT 
and an approximately 20 per- 
cent increase over the new 8- 
MHzAT. 

Part of the speed increase oc- 
curs because of the speed of the 
memory chips — 70 nanosec- 
onds instead of the AT's 150 
nanoseconds. The rest happens 
becau.se the card runs with zero 
wait states. 

No Free Lunch 

As with the other accelerator 
cards reviewed in this issue, the 
speed gains don't completely 
outweigh the hassles. If you 
have a PC or an XT and really 
want the speed of an AT. you 
may have to bite the bullet and 
buy an AT. li^ 
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Bi-Turbo 

Alloy Computer Products Inc. 
100 Pennsylvania Ave. 
Framingham. MA0I701 
(617)875-6100 
List Price: Basic card, $995; 
Math 16, $295 

Requires: 64K RAM, IBM PC 
compatible, hard disk drive. 
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Cheetah Combo Card/70 
Cheetah Card/70 
Cheetah 

107 Community Blvd., #5 
Longview, TX 75602 
(800) 243-3824 
(214)757-3001 
List Price: Combo Card/70 
( 1 .5 Mbytes). $1 .775; Cheetah 
Card/70 (2.5 Mbytes). $2,295 
Requires: 256K RAM. 8-MHz 


IBM PC AT or compatible. 
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Dream Board 

Univation 

1037 N. Fair Oaks Ave. 
Sunnyvale. CA 94089 
(408) 745-0180 
List Price: Basic card, $5 1 2; 
with EMS, $795; with i Mbyte 
of 150-nanosecond RAM, 

$995; with 2 Mbytes. $1,395; 
with EMS and multifunction, 
$995; with 1 Mbyte, EMS, and 
multifunction, $1,195; with 2 
Mbytes. EMS. and multifunc- 
tion. $1,595. 

Requires: Floppy disk drive. 
IBM PC. XT or compatible. 

In Short: The Dream Board of- 
fersa IQ-MHz 8086. 
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M^rnStMfniniamal, MaynSlream 600 

•vwtabt* In both Intamal. avoMabi* in 

aMB^ eOMB OOMBmodal. 


MaynStrsam portable. MaynStream 600 

available in both portable, available In 

2 W« w>d60MB eOMBmodel. 


Hanaport Pius'* 'Ranaport'* 20MB 

portable combirwtion portable hard drive. 

20MB hard drive and 
20M6 tape backup. 


Protecting Files: 

Top Priority. 

Hard drive users learn fast how indispensable tape 
backup really is. But equipping each of your PCs with 
its own backup system is a costly way to go. That’s 
why we developed the MaynStream, ourTightning- 
quick, file-by-file tape backup. When you've backed 
up one PC, just detach the MaynStream’s Quick- 
Release Cable and snap it onto any other PC 
equipped with a low-cost MaynStream controller. 
Simple menus will guide you through another backup 
in seconds. And restoring data is just as easy. So 
when your hard drive forgets to treat your files like 
your business depends on them, the MaynStream 
remembers. 

Other Powerful Systems for the PC. 


That Won’t 
Back Down. 

The MaynStream is 
small, lightweight, and 
big on performance fea- 
tures. Its rugged design 
and convenient carrying 
handle make multi-PC 
backup a breeze. And 
talk about fast! Backup 
takes just 3 minutes* for the average 10MB drive 
(that’s file-by-file, and it’s still faster than the now anti- 
quated image mode technology)! The MaynStream 
uses handy data cassettes small enough to slip into 
your shirt pocket. Available in 20 and 60 MB models. 


Interoffke Memo. 


A single MaynStream" backs up 
all the PCs in your office, 
file by file! 


All Maynard systems are backed by our 1 -year warranty. 

Sold at the finest computer stores. Contact your local dealer or write to us today for product information. 


Electronics 

Shaping tomorrow’s technology. 
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In front of you are six time machines. 

The result of half a century of precision chronology. 

Machines that are not only buflt to save time, but to defy it, 
by taking you wars into the future. 

They are CitizerT printers. Designed to run like clockwork with 
most leading computer systems.They^re quiet, lightweight and will 
produce qu^ty printouts time after time without a bit of trouble. 

They have simple user controls and easy p^r loading systems 
that let you start any job in seconds. And ordy Clitizen ad(£ built- 
in extras like variable -width tractors without making you endure 
the cost. 




•'Out dot-ma!^ line, the Citizen 120D and the MSE-10, 15, 
20 and 25, fly throng documents at 120 to 200 characters per 


second, 'adth c<xrespondence quality at the flip of a switch. 

And our Premiere* 35 is the only 35 cps daisywheel with a price 
.thats hundreds of dollars less than any printer in its class. Because 
atdtizen, we want to take you into the future, not set you back. 

For more precise information, call 1-800-556-1234 Ext. 34. 

In California, 1-800-441-2345 Ext. 34. 

Citizen Printers. Proof that all good things take time. 

01986Cicizcn AmericiCanxMtion.Ouzcn,theQdztnlqgt>and ™ f ^ 1 I ^ I 

Prrmiefc 35 are tradfmxk»c»QcizenWatd) Compare, Lid. A 
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Communications Software^ 
Hardware increase Flexibil- 
ity for Users 

VM Personal Computing and 
System Design Associates 
(SDA) aim to increase commu- 
nications flexibility for users 
with enhanced software, while 
KKI) Computer Sales offers 
hardware that lets authorized 
users power up a remote PC 
front over the phone. 

VM’s Relay Silver is a low- 
cost ($150) version of its $225 
Relay Gold software. Like Re- 
lay Gold. Relay Silver suppttrts 
task automation through a script 
language and DEC VT-10() 
minicomputer terminal emula- 
tion. Unlike Relay Gold, how- 
ever. Relay Silver dt>es not sup- 
port mainframe terminal 
emulation. 

SDA’s $79.95 RamNet man- 
ages scripted communications 
tasks in the background, letting 
foreground programs run undis- 
turbed. 

A user of HKD's $229 Tele- 
switch plugs a PC and modem 
into its AC outlet and the Tele- 
switch into the wall. When a 
call comes in on (he data line, 
the Teleswiich answers the 
phone and turns on the power to 
the PC' and modem. 'Phe user 
then hangs up and calls back 
within I to 5 minutes, enters a 
password, and goes into a re- 
mote communications software 
package that has been preset for 
remote access. 

List Price: Relay Silver. $150. 
Requires: 256K RAM VM 
Personal Computing. 41 Kenosia 
Ave. . Danbury. CT 068 1 0; ( 8(X)) 
222-VMPC; (20.1) 798-.1«(X). 
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List Price: RamNet. $79.95, 
Requires: 64K RAM. System 
Design Associates. .594 .Ird Avc.. 
New York. NY UK)16;(212)8«9. 
64.11. 
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List Price: Teleswiich. $229, EKD 
Computer Sales and Supplies 
Corp.. 764 Middle Country Rd.. 
Selden.NY 1 1784;(516)736- 
0.5{X). 
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IBM, Panasonic Scanners 
Signal Support for Desktop 
Publishing Market 

In bids to get in on the incipient 
desktop publishing market. 
IBM and Panasonic have un- 
leashed three image scanners. 

IBM’s scanners, the $1,095 
3117 and the $2,350 3118. each 
have maximum resolutions of 
240 by 240 pixels and scan at an 


average .scanning speed of 12 
seconds per page, IBM claims. 
The 3 1 1 7 is a tlalbed design that 
accepts thick or irregularly 
shaped objects, while the 31 18 
is a sheet-fed unit that accepts 
up to standard legal-size dcK'U- 
ments. 

The Panasonic Image Scan- 
ner is a tlatbcd unit that scans up 
to 16 shades of gray in up to 


IK) I PKOSl'Kt T 


Bowker Enters CD-ROM Arena with 
Reference Works, DCS Finds Mark with 
B-Unit CD-ROM Drive Controller 


Bowker Klcctrunic Pub> 
lishing« a spinoff of library 
reference book giant R.R. 
Bowker. has made a big 
splash in the CD-ROM mar- 
ket with the release of Bmtks 
in Print fBIP) Pins and Ul- 
rich’s Plus, as well as On- 
line Computer Systems* 
(OCS) CD-ROM controller 
card capable of integrating 
up to eight CD-ROM drives. 

BIP Plus ($895 yearly, 
including quarterly updates) 
and Ulrich's Plus ($395 
yearly, including quarterly 
updates) come on single 
4.72-inch compact laser- 
disks. replacing 16 bound 
volumes of book and period- 
ical references. Both include 
a search engine that supports 
full Bmilcan logic, up to 15 
search parameters at a time, 
and can store and recall pre- 
vious searches. Bowker 
plans to market (he search 


engine separately as an orig- 
inal equipment manufactur- 
er (OEM) product. 

OCS'sCDI- 1 10 control- 
ler card, shown at the 
Bowker press conference, 
can handle up to eight Sony 
or four Hitachi CD-ROM 
drives, either as .separate 
volumes or as a single inte- 
grated volume. 

List Price: BIP Plus. %m5 
yearly; UirUh's Plus. $395 
yearly. Bowker Electronic 
Publishing Inc.. 205 E. 42nd 
St.. New York. NY UK)17; 
( 2 ! 2 ) 916 - 1600 . 
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List Price: CDI-l 10. $.150; 
with 256K RAM. $550. Online 
Computer Systems Inc.. 20251 
Century Blvd.. Germantown, 
MD 20874; (8(K)) 922-9204; 
(301)428-9160. 
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Bowker Elevlronk 
Publishing s $f<9S 
Books in Pnni P)us 
WltWUlnch’s 
Plus replace a 
tolal of 16 hound 
volumes with m-o 
4. 72-inrh CD-ROM 
laserdisks 


4(X)-dot-per-inch resolution and 
costs under $2.(KX). 

List Price: IB.M 31 17. $1 .095; 

31 18. $2,350. For more 
infomiation cull your UkuI IBM 
dealer. 
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List Price: Panasonic Image 
Scanner, price to be announced. 
Panasonic Industrial Co. . One 
Panasonic Way. Secaucus. NJ 
07094; (201 )384-70(X). 
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Wyse Businessland Debut 
10-MHzAT; Philips, Compu- 
terLand Show Compatibles 

Just as department stores sell 
house-brand merchandise 
alongside famous-maker labels, 
iwo of the biggest computer re- 
tailers now have private-label 
PCs. Also out are new PC and 
AT compatibles from Wyse 
Technology and Philips. 

Wyse Technologies’ $2,499 
WYSEpc is an 80286-based AT 
compatible that runs at user-se- 
lectable clock speeds of 6 or 10 
MHz. compared with the IM PC 
AT's 8 MHz. The ba.se 
WYSEpc features 640K bytes 
of HAM. a 1.2-mcgabytc flop- 
py disk drive, and either an AT- 
or enhanced-style keyboard. 
The WYSEpc is also being mar- 
keted under private label by the 
Businessland retail chain. 


' 12-to24-ppmPrint 
Engines Drive Laser 
' Printers from Toshiba, 
I QMS, Hanzon 

With a plethora of la.scr print en- 
gines now available, printer 
manufacturers are releasing 
muscular la.ser printers at a ter- 
rific pace. The latest entries to 
hit the market hail from To- 
.shiba. QMS« and Han/on 
Data. 

Toshiba’s $3,495 PagcLa.scr 
12, featuring Toshiba’s print 
engine, prints 3(X)- by 3(X)-dot- 
pcr-inch (dpi) resolution text 
and graphics at 12 pages per 
minute (ppm). Emulating sever- 
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ComputerLand's Business 
Computing System (BCS) is 
unique in that its base unit con- 
sists only of a chassis, a power 
supply, an eight-slot system 
bus. and a keyboard. Fitted with 
a two-slot 8088-2 system board 
(4.77 and 8 MHz). 256K bytes 
of RAM, and a dual-floppy 
adapter, the BCS becomes the 
BC88 and sells for $1,495. 
With a three-slot 80286-2 pro- 
cessor (6 and 8 MHz). 5I2K 
bytes of RAM. and dual-floppy 
and hard disk drive adapters, 
you get a BC286 that retails for 
$2,895. 

Philips Information Sys« 
terns has launched two ma- 
chines: the $1,752 P3102 and 
the $3,795 P3200. The P3 102 is 
an 8088-based unit featuring 
5I2K bytes of RAM. a single 
floppy disk drive, and a mono- 
chrome graphics adapter and 


monitor in base configurations. 
The P3200 is powered by an 8- 
MHz 80286 processor and also 
features a mono/graphics dis- 
play. as well as a 1 .2-megabytc 
floppy. 

List Price: WYSEpc. $2,499. 
WYSETcchnology. 3571 N. First 
St.. San Jose. CA 95134; (408) 
433-1000. 
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List Price: BC88, SI .495; BC286, 
$2,895. Check telephone book for 
local ComputerLand address and 
phone number. 

CIRCLE 434 ON READER SERVICE CARD 

List Price: P3I02. $1 .752; P3200. 
$3,795. Philips Information 
Systems, 15301 Dallas Pkwy.. 
#300, LB 35. Dallas, TX 75248; 
(214)980-2000. 
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In a bid to leapfrog Ashton- 
Tate's dBASE /// Plus. Mi- 
crorim has announced R.hase 
System V — a $7(X) multiu.ser ad- 
vance on its R'.base 5000 data- 
base management system. 

R.base System V can func- 
tion as either a standalone or 
networked database manager. 
Other enhancements to R.base 
5000 include expansion of its 
“Expre.ss” technology. R.base 
5000's claim to fame was its 
Applications Express, a menu- 
driven applications generator. 
R.hase System V also includes 
Forms Express and Reports Ex- 
press. which let users easily cre- 
ate data entry forms and custom 
reports that (hey can print to 


screen for previewing. Also 
new is a Notes datatype, so us- 
ers can append up to 4.092 char- 
acters of text to their records. 

Multiuser features such as 
automatic tabling and locking 
and row verification regulate si- 
multaneous file access. R.hase 
System V is not copy protected. 

R.base 5000 continues to be 
available. The price has been 
cut from $700 to $495. 

List Price: $700 (upgrade from 
R:hase5000. $99). Requires: 

5 12K RAM. harddisk drive. 
Microrim Inc.. 3925 159th Ave. 
NE. Redmond. WA 98052; (206) 
885-2000. 
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a) popular dot matrix printers, 
including units from Diablo, 
Toshiba, and Epson (and the 
Hewlett-Packard LaserJet + ) 
through an optional cartridge, 
the PageLaser 12 features 51 2K 
bytes of RAM and a claimed 
duty cycle of 10 years at 5.0(X) 
pages per month. 

QMS unveiled four strong en- 
tries at the National Computer 
Conference in Las Vegas, Nev.: 
the $11,995 Lasergrafix 1500 
(Ricoh-driven, 15 ppm. 3 mega- 
bytes of RAM, and 12 resident 
fonts), the $29,995 QMS-PS 
2400 (Xerox-driven, 24 ppm. 3 
megabytes of RAM, 13 resident 
fonts, and PostScript page-de- 
scription language support), the 

I 


$6,995 Smartwriter 150 (Ricoh- 
driven. 15 ppm, and 19 resident 
fonts), and the $8,995 Smart- 
script 800 (Canon-driven, 8 ppm. 
17 resident fonts, and Post^ript 
support). 

Hanzon's $3,980 LP-3000 


laser printer is driven by a Ricoh 
prim engine. The 300- by 300- 
dpi, 8-ppm unit features 512K 
bytes of RAM, six standard 
fonts, and a 250-shcet sheet 
feeder. 


List Price: PageLaser 12. $3,495. 
Toshiba America Inc.. Information 
Systems Div. , 244 1 Michelle Dr. . 
Tustin. CA 92680; (714) 730-5000. 
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List Price: Lasergrafix 1500. 

S 1 1 .995; QMS-PS 2400, $29,995; 
Smartwriter 150. $6,995; 
Smartscripi 800. $8,995. QMS 
Inc.. P.O. Box 81250, Mobile. AL 
36689; (205) 633-4300. 
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List Price; LP-3000. $3,980. 
Hanzon Data Inc., 18732 142nd 
Ave. NE. Woodinville. WA 98072; 
(206)487-1717. 
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Toshiba's $3,495 
PagelMSfr 12 lets 
users .select 
options from a 
control panel 
that features 
English- 
language 
diagnostics 
and feedback. 
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Bulldog’s Prices Fall 
As He Rakes In 
The Specials! 




IBM 


PC SYSTEMS 

PC Convertible $1595 

256 K. 2 Drives 1175 

256 K, 2 Drives Monochrome Monitor 

and Card 1410 

256 K, 2 Drives Color Monitor & Card 1610 

XT SYSTEMS 

256 K, 1 Drive, 10 mb Hard Disk $2050 

256 K, 1 Drive, 20 mb Hard Disk 2150 

256 K, 1 Drive, 10 mb Hard Disk Monochrome 

Monitor & Card 2289 

256 K, 1 Drive, 20 mb Hard Disk 

Color Monitor & Card 2575 

AT SYSTEMS 

AT BASIC 256 K, 1.2 mb Roppy $2595 

512 K, 20 mb Hard Disk 1.2 Floppy 2995 

512 K, 20 mb Hard Disk 1.2 Roppy 

Monochrome Monitor & Card 3425 

512 K, 30 mb Seagate Hard Disk 

1.2 Floppy 3350 



Take hold of your future 
with AT&T 6300 PC. 
Now you can get all the 
features and speed you 
need at the right price. 
All AT&T Systems in- 
clude Keyboard, Bit 
image Graphics, Green 
Monitor, 256K DOS, 
and On-Board Clock 
Calendar. 


2 Drive System ...$1795 

10 mb System 2095 

20 mb System 2170 

Upgrade to 640K 50 

AT&T Color 

Monitor 675 


Prices Subject To Chartge 


Quadram EGA... 

.$S1S 

MAX 12 

$159 


549 

HX12 

459 



HX12E 

515 



SR 12 

555 

TAXAN 


AMDEK 


121 G or A 

$139 

300G 

$129 

620 

395 

300A 

139 

630 

450 

310A 

159 

640 

495 

600 

410 



722 

500 


SOFTWARE 

IBM DISPLAY WRITE HI 

$369 

WORDSTAR 2000 

249 

WORDSTAR 2000+ 

279 

WORD PERFECT 4 1 

209 

MICROSOFT WORD 

239 

VOLKSWRITER III 

FREELANCE 

219 

CROSSTALK 

109 

WORD FINDER 

.. 49 

SUPER CALC 

189 

LOTUS 1 7 . % 

329 

SYMPHONY 

429 

DBASE II 

259 

DBASE III+. 

399 

FRAMEWORK 

399 

FANCY FONTS 

135 

REVELATION 

575 

MULTIMATE 

329 

CLIPPER 

349 

R BASE 5000 

339 

ENABLE 

349 

MICROSOFT WINDOWS 

79 

EASY 

89 

FAST BACK. 

99 

CHARTMASTER 

239 

PC OPTION BOARD 

89 

BORLAND — BORLAND — BORLAND 

TURBO PASCAL 

$43 

TURBO UGHTNING 

69 

RF.nF.X 1 1 

99 

TRAVEUNG SIDEKICK 

59 

GAMEWORKS 

13 

TURBO TOOL BOX 

33 

HARD DRIVES 

SEAGATE 10 mb w/controller 

.$375 


,...425 

SEAGATE 30 mb w/controller 

...525 

SEAGATE 30 mb for AT ST4038 

. 595 

SEAGATE 40 mb for AT ST4051 

...725 

CORE INTERNATIONAL 20, 30. 40, 


.56 17 mh 

CALL 

IOMEGA BERNOULLI 



_1385 


.1995 

20 + 20 w/card 

.2550 

MOUNTAIN 20 mb drive card 

849 

WESTERN Digital 10 mb Hard Card... 

. 559 

WESTERN Digital Hard Card 20 mb... 

...625 

PRIAM 60 mh AT 

.1195 

PRIAM 43 mb AT 

-„.949 



For Orders Call: 1-800-438-6039 
t For Shipping, Technical & In Georgia Call: 1-404-860-7364 


llldog Computer Products 


We accept VISA. 

MasterCard, 
American Express 



GRAPHICS CARDS 


GENOA EGA 

GENOA SPECTRUM 

S299 

199 

QUADRi\M EGA 

369 

STBCHAUFFUER 

249 

STB EGA PLUS 

349 

SIGMA COLOR 400... 

449 

SIGMA EGA 

379 

HERCULES GRAPHICS 

189 

PERSYST BOB BOARD 

349 


MULTI FUNCTION BOARDS 


AST 6 PACK W/384K 

RAMPAGE FOR AT w/512K 

INTEL ABOVE BOARD for PC w/256K 

Expandable to 2 mb 

INTEL ABOVE BOARD for AT w/512K 

Expandable to 2 mb 

ADVANTAGE W/128K 

IRMA BOARD 

J RAM III by Tall Tree for PC w/o K 

J RAM III by Tall Tree for AT w/o K 

J LASER 

ORCHID CONQUEST 

AST 5251-11 PLUS 

MAYNARD ACCENT w/o H 
QUADBOARD w/o K 


..$199 

...445 


.375 

.575 

.349 

.769 

.189 

.225 

.250 

279 

615 

199 

109 


EVEREX SPECIALS 


EGA 

GRAPHICS EDGE 

THE EDGE 

MAGIC CARD II w/384K ... 

MINI MAGIC w/o K 

300/1200 INTERNAL MODEM 
60 m.b. TAPE BACKUP for AT Internal.. 

External 

RAM 3000 w/oK 


..$249 

239 

219 

179 
.69 
165 
799 
....«49 
175 


S O' 


S* 


12 


^ oe 
2 o 
^00 


a 

Z 

"§ 

• w 

Z • 
Ux 

lA 

S.^ 


ug 


4S ^ 


a? 


^1 PRINTERS 

EPSON 


ix«n 

.$219 

FX85 

...349 

FX 286 

489 

LQ 800 

.. 489 

LQ 1000 

.. 689 

RX 100 

359 


209 

DX 20 Daisywheel 

289 

DX 35 Daisywheel 

589 

4201 

.1395 

OKIDATA 


182 

...229 

183 

...379 

192 

...349 

84 P 

...649 

193 

499 

2410 

1729 

292 

S39 

293 

669 

TOSHIBA 


321 

...479 

351 

.1025 

341 

...769 

351 CoJor 

.1199 

HEWLETT PACK/VRD 


.2375 

Laser Jet Plus 

.3175 

PRIMAGE 90 


w/Pagemate III 


90 CPS Daisywheel 

.1450 

FUJITSU 


DX2100 

...,359 

DX 2200 

...469 

DL 2400 

....769 

Dl.2400r 

995 


DRIVES & TAPES 

360 KB Floppy for AT 

$105 


. • 145 

SYSGEN Quic 60 Internal 

949 


995 

Genoa Galaxy 60 mb 



.799 


. ...935 

Galaxy 20 mb Internal 

...625 

External 

...769 

: MODEMS 

HAYES 1200 

369 

HAYES 1200 B 

-339 

comes w/Smart Com 


HAYES 2400 External 

565 

HAYES 2400 Internal 

515 

US ROBOTIC COURIER 2400 or 

MICROUNK 2400 

439 

VENTEL HALF CARD 

349 

VENTEL 1200 PLUS 

-339 



You Can't Fumble 
With Bulldog! 


Sales Hot Line 

1 - 800 - 438-6039 

3241-E Washington Road • Martinez, Georgia 30907 

ildog Computer Products 
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FIRST LOOKS 


Micmsoft Gets Semus 
With QuickBASIC 2.0 


asi 


II ANDSON 



QuickBASIC 2.0 hxis pull-down menu.\ similarlo those found in Microsoft Windows. 
For SW. you get a sophisticated programming language that is easy to use. 


A $99 BASIC with 
the clout to 
challenge 
Turbo Pascal. 


BY CHARLES PETZOLD 


With Microsoft’s new Quick- 
BASIC 2.0 compiler, BASIC 
has suddenly acquired a whole 
new look and appeal. While 
sprucing up the outside with an 
integrated full-screen editor, in- 
memory compiler, and intelli- 
gent debugger, Microsoft has 
^so added significant language 
enhancements that make true 
structured programming and 
modularity a breeze in BASIC 
programs. With the $99 list 
price, QuickBASIC 2.0 now 
competes head-on with Bor- 
land’s Turbo Pascal — and in 
many ways comes out ahead. 

"nie full-screen editor and 
pull-down menus in QuickBA- 
SIC 2.0 will be familiar to any- 
one who has worked with Mi~ 
crosoft Windows, but the 
QuickBASIC editor runs in 
character mode and is very fast. 
It will use 43 lines on an En- 
hanced Graphics Adapter if you 
enter the program in 43-llne 
mode. A mouse makes the edi- 
tor easier to use but is optional 
because keyboard commands 
duplicate all mouse functions. 

Two Compile Options 

A menu option lets you com- 
pile either to disk (for stand- 
alone .EXE programs) or to 
memory. The compilation is 
speedy enough to make prelimi- 
nary development under the 
BASICA interpreter unneces- 
sary. Any errors found during 
compilation will jump you back 
into the editor. Unlike Turbo 
Pascal, however. QuickBASIC 
2.0 finds up to 25 errors (instead 
of just the first) and lets you Bx 


them all in the editor with a Find 
Next Error command. And 
QuickBASIC also handles run- 
time errors with more grace than 
Turbo Pascal docs. 

QuickBASIC 2.0 also in- 
cludes a sophisticated run-time 
debugging mode. When you set 
“trace” on with the TRON 
statement, the screen splits in 
two with your source code on 
the bottom. You can single-step 
or trace through source code, or 


activate a dual-speed “ani- 
mate’’ mode where a reverse- 
video bar bounces around your 
source statements as the pro- 
gram output appears on the top 
partof the screen. 

To the language itself, Mi- 
crosoft has added multiline IF- 
THEN-ELSE and DEF FN 
statements, as well as subrou- 
tine calls with replaceable pa- 
rameters and local variables. 
Although these structured con- 


iiJHF A C T 
cIm F I L E 


QuickBASIC 2.0 
Microsoft Corp. 

16011 NE36lh Way 
Box 97017 

Redmond. WA 98073 

(800)426-9400 

(206) 882-8080 

List Price: $99 ($30 for update 

from (QuickBASIC I ) 

Requires: 256K available 
memory. MS-DOS or PC-DOS 
2.0 or later. 

In Short: (QuickBASIC 2.0 
turns BASIC into a serious, 
structured programming 
language with significant 
improvements over the 
interpretive version bundled 
with most computers. 
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structs now make the old GOTO 
and GOSUB completely unnec- 
essary, the older commands are 
still included for compatibility. 
Line numbers are not required, 
and you can branch to alphanu- 
meric labels. The BASIC 
graphics functions support all 
the graphics modes of the EGA . 

You can store BASIC or as- 
sembly language subroutines in 
a user library and link them with 
your programs. As an example 
of this process, the QuickBA- 
SIC 2.0 disks include routines 
that let you make DOS or BIOS 
software-interrupt calls from 
your BASIC programs. 

Programmers who don’t 
want to bother with the built-in 
editor and debugging features 
can compile normally by run- 
ning QuickBASIC with com- 
mand line parameters. A 600- 
page manual consolidates all 
compiler and language informa- 
tion. 

What About Windows? 

The only disappointing as- 
pect of QuickBASIC 2.0 is that 
it is not a version of BASIC for 
Microsoft Windows. Although 
QuickBASIC 2.0 may look and 
feel a lot like Windows, it really 
has nothing to do with it. The 
QuickBASIC 2.0 package does 
not even include a . PIF file to let 
you run it as an “old applica- 
tion’’ within Wmt/oH'j. lit} 


Why Pay for BASIC? 

Since every user gets BASIC 
at no cost with his system, 
why drop a hundred bucks 
on this one? Old-fash- 
ioned free interpretive BA- 
SIC is terrific for banging 
out quick-and-dirty pro- 
grams. But critics have uni- 
versally dismissed It as a 
nonserious programming 
language, and they’re most- 
ly right. The interpretive di- 
alect runs at a crawl , can ’ t do 
some important tricks, and 
encourages spaghetti-like 
program logic. 

BASIC compilers have 
been around for years — but 
this one’s different. It lets 
you jump around by using 
labels rather than line num- 
bers. Its full-screen editor 


isn’t the best around, but it’s 
miles above its predeces- 
sor's pathetic line editor. Its 
many debugging abilities are 
awesome. It handles the 
EGA, DOS, and BIOS calls, 
local variables, and much 
more without flinching. And 
it beefs up many of BASIC’s 
anemic commands. 

BASIC compilers have 
always been able to speed up 
your programs and keep 
your source code from pry- 
ing eyes. This one is head 
and shoulders above the 
crowd, since it also makes 
writing and debugging your 
programs a dream. Whether 
you use BASIC as a serious 
business tool or just fool 
around, it’ll be the best $99 
you ever spent. 

— Paul Somerson 
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P resentations! Nc^'sletters! Flyers! 
Signs! Overhead Foils! Imita- 
tions! Menus! Logos! An- 
nouncements! Banners! Layouts! 

When you need a g(K)dkx>king visual 
quickly you need FONTASY — superb 
typefiices and simple drawing in one 
eas>'-io use jrackage. 

FONTASY gives you a “whai-you-scc is- 
what-you-get" pitiure, as you upe and draw 
on the graphics screen of your IBM PC. You 
can create a page at a time, see a mini-pic- 
ture of that page, print it. and save it on disk. 
Page size is limited only b\' memor\'. not b\’ 
screen size. 

Features 

Proportional space, justih*. kern, bold- 
face, rearrange, magnify, black/white re\’er- 
sal, rotate, mirror image, lines, rectangles, 
ovals, draw, fill-in. undo (and un-undo), on- 
line help. 200 page b(X)k, and easy control 
from keyboard or mouse. Corporate 
licenses available. 

Fonts, fonts, and more fonts! We ha\'e 
over 275 npefaces in t)ur growing library', 
and will be happy to .send you ^e print 
samples on request. 

Wlien you deal directly with the manufac 
lurer (that's us), you pay rock-btxtom dis- 
tributor prices. If you order FONTASY ntw. 
we will give you 28 fonts (a $50 calue) at no 
extra charge. With so many features at such a 
low price. FONTASY belongs in your soft 
w'are library even if you already' have a 
“font” program, 


See What You Can Do 
With 


Fontasy* printed all of these. 



Includes 28 Fonts 
and FREE Clip An 


Equipment Needed 

IBM-K', XT. AT. Of true cttrapatiblc (Compaq, 
CIO.) with IB.M or Hercules p^phics adapter and 
graphics monitor 2S6K memory' needed for partial 
pages. 448'640K recommended for hill pages. 
Dot- matrix printer. .Mouse optional- MS-DOS 
2.00 or abow. 

FOI'TTASY supports: IBM graphics printer. 
Pn)printer; Epson FX. JX. LX. MX. RX. and 
LQ-ISOO; C Itoh 8S10. 1550. 1570. Pn)- 
wTitcr-Jr; H-P La-serjct. ThinlOet; Microlinc 92. 
95; Gemini lOX. 15X; Radio Shack DMP 105 
450. 2100: Toshiba 351. 1540-1351; Star; and 
most Epson -compatibles. 

Money-Back 

Guarantee 

Fontasy' is nt)i copy protected and has a 
30-day money-back guarantee. So. take 
adv’antage of our breakthrough price and 
order now TOLL FREE; 


1 - 800 - 824 - 7888 , operator 577 (orders only) 

For funher information and same day shipping, c*all: (818) "’65-44-44 

PR(^^® 


'248 Bellaire Ave., Box 560 
No. Hoibwood. CA 91603-0560 


FONTASY S69.95 

Tax 

Shipping 

Total 


Company . 


Telephone . 


City. State. ZIP - 
ViM .MC 


. Exp. Date _ 


Computer _ 


Terms. M/Ci. Nlsa. checks Please add S .4.00 shipping and handling ii 
Canada. 1 20 00 uverseas. f 2 00 ftir C.O.D.. and <ales tax in (aliT 
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TEST OF STRENGTH: 



ilnfram® 


Mlc^! 


Flnartcia' 

Modaiing 

Analysis 


Business 


^l^ilp^ocedural 

Lang uage 

Applications 

Generator 


Applications 

Generator 
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Painter 


listant 


ipport 


dBju ill IS » tridcmark ot Astiion Tile 

ATAT UNIX IS t ludemA'Ii ot AUT Corp 

WANG/VS IS I liJdemArk o' Winq labotilones Inc 

^AXAiMS IS a l(4demaiii ot OigiUi Equipment Corp 

IBM IS a iradpmaik ot iniernjtienil Business Machines Corp 


PC/FOCUS gives 
Micro Managers the 
muscle for future growth 
and expansion. 

Frankly, there are many capable DBMS’s available in 
today's PC marketplace. 

But only PC/FOCUS has the extra capabilities you 
need to support your growth and expansion. Decision 
support capabilities like business graphics, statistical 
analysis and spreadsheet. Application portability to 
VAX/VMS, WANGATS, AT&T UNIX and IBM mainframe 
environments. Even built-in micro-to-mainframe links for 
data transfer! 

So when you select your PC DBMS, make sure it’s 
the one that "rings the belir PC/FOCUS. 

For details, call the IBI office nearest you or write to 
Donald Wszolek, Dept. 103, Information Builders, Inc., 
1250 Broadway, New York NY 10001. 


Grapti'C^ 


n PC/FOCUS 


Report Witter 


Information Builders, Inc. 

World Headquarters: New York City, U S A., (212) 736-4433 
Toronto. Canada: (416) 364-2760 • London, England: 903-6111 

One language. One solution. 


Screen Painter 


Dialogue Manager 


TableTalk 


LAN Support 
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Welcome 'lb Head Only. 

Kent’s great news for IBM l*C iist*rs. 
IBM has expanded its alrt^ady 
expansive PC product line to bring 
even mort* power and flexibility to 
your desktop. 

In this issue alone you'll he reading 
about new enhancements to the 
IBM PC/XT, the IBM Penional 
(Computer AT,® the IBM PC Keyboard, 
the IBM Proprinter, the Mainframe 
Communications Assistant, and 
more. 

And, as if that weren’t enough, 
IBM has also found time to expand 
your computing horizons even 
more hy introducing ex<*iting new 
IX] products. 'Phis issue of Head Only 
will tell you about the new IBM PC 


Convertible, new 3.5" diskettes, the 
new IBM PC 3.5"Kxtemal Diskette 
Drive, and two new accounting 
software packages. 

0 

n ARDWAUE NEWS 


'I'he Hif!;ht 'Pouch. 

To make it easier than ever to work 
at an IBM PC/XT or Personal 
Computer AT, IBM has introduced 
the new IBM Enhanced Personal 
Computer Keyboard (shown below). 


Two Ctrl and Alt 
keys for ambidex- 

trvtuK acresa. ! Twelve Function 


IBM redesigned its classic 
keyboard to better meet the needs 
of IX] users, office system users, as 
well as users who communicate with 
lai^r computers. 

To accomplish this, IBM included 
separate cursor and scTeen control 
keys, making it easier for users to 
dedicate the numeric keypad to 
numeric input when working with 
number-intense applications. Plus, 
the keypad can still be used for 
cursor and screen control when not 
in the num/lock mode. 

IBM also increased the number 
of function keys from ten to twelve, 
arranged across the top of the 
keyboard. This gives users two 
additional keys for imrix^ascd 
automatic operation. 

All to enhance the productivity of 
those who work with words, numbers 
or a host of other applications. 


I 

I 



Isolated Escape key 
to help reduce 
keying errors. 


keys in new position — 
two additional 
/’unriion keys pro- 
vide added flexibility 
in host access or 
communications 


Kniarged liackspace 
and Shift kcvs. 


Dedicated Function 
Control kevs for 
fixxiuentiv used 
functions. 


Dedicated ISumeric 
Ptid including Enter 
key and four 
.4riihmetic Function 
keys for easy 
numeric input. 


Separate Screen 
Control and 
f 'ursor keys for 
faster, easier access. 


I'he IBM Enhanced PC Keyboard 
to help you be more productive., faster. 


Small Wonder. 


Proof positive that good things 
come in small packages is the 
new 3.5*inch diskette. 

And that's big news for anyone 
who uses an appropriately con- 
figured IBM PC, PC/XT, Personal 
Computer AT and the new IBM 
PC Convertible. 

Durable 3.5" diskettes, allow 
you to carry over 350 standard 
typed pages (720KB) in your shirt 
pocket. That’s twice as much 
information as on a 5.25" (360KB) 
diskette, in a much more rugged, 
portable form. 




The nptv 3.5" diskette stores up /o twice 
as much (720 KB) as a 5.25" (360KB) 
diskette. 


Now IBM PC users have the option 
of using programs and data in either 
size, and the flexibility to work with 
other members of the IBM l*C family 
using 3.5" diskettes. 

translation Services. 


The new IBM Personal Computer 
3.5" External Diskette Drive provides 
a vital bridge between your IBM PC 
and 3.5" technology; This compact 
unit makes it easy for you to shart^ 
^ ^ information between 
^ computers using 3.5" 
diskettes and 

5.25" disluHtes. 


r 


The new IBM PC Cont^rtible is afi 




The IBM /Y: 3.5" 

E.xtemal Diskette Drive 
prm'ides a cost-effective bridpe 
between 3.5" and 5.25" technolo^'. 


The IBM Personal Computer 3.5" 
External Diskette Drive comes in 
two models, one for the IBM Personal 
Computer AT and one for the IBM 
PC, PC/XT or IBM PC Convertible. 

Information and applications can 
be shared* between 3.5" diskette 
drive machines and an IBM PC 
running DOS 3.2 with the IBM 
Personal Computer 3.5" External 
Diskette Drive attached. 

Iransferring files and programs 
between 3.5" and 5.25" diskettes is as 
easy as making a backup copy of a 
diskette. So, you can very quickly have 
a ^Matabase to go” for your IBM PC 
Convertible. Or, a week’s worth of 
sab's call information in a ready-to-use 
form for your secretary when you 
return. 

Print Kvoliition. 

The new IBM Proprinter XL is 
especially designed to make life easier 
for those who work with accounting 
applications. Its wide carriage design 
and switchable printing speeds of up 
to 2()0cps are perfectly suited for 
spreadsheet applications. 

The IBM Proprinter XL also 
features an easy-to-use front operator 
panel that lets you choose from the 
XL’s extensive menu of features, even 
if you have little or no programming 
skills. 

Plus, the new Proprinter XL offers 

a long list of standard, labor-saving 
features to make many printing 
jobs easier easy printing of 
single sheets and envelopes 
without rt'moving your 
continuous forms paper, 
power-assisted paper 


loading, all-points-addressable graph- 
ics capabilities, near-letter-quality 
printing (40cps), and emphasized text 
printing (lOOeps). Plus, you can set 
the printer in double high, double 
wide or emphasized print through the 
operator panel or through software. 

Power lb Go. 

The new IBM I*C Convertible can 
play two powerful roles in any business- 
person’s life. 

In the office, with an optional 
IBM l*C monochrome or color display 
and adapter, the IX] Convertible 
fills the bill as a space-saving 
desktop PC. 

But when yoii’rx' ready to hit the 
road or runway, just attach the high 
quality, 80-column x 25-line detach- 
able LCD display, and the PC 
Convertible is ready to travel, too. 

Weighing in at a scant 12 pounds, 
the IBM PC Convertible delivers 
full-size PC performance in a portable 
computer with heavyweight features 
including: 

A full-function keyboard with full- 
size keys and the same center-to- 
center key spacing as a standard IBM 
I*C keyboard. 

A fast, very efficient 80C88 micro- 
processor with up to 10 hours of 
non-stop computing power between 
battery rechaiges (with average use). 

Up to 5I2KB of user storage 
(through 128KB expansion cards 
from a standard 256KB). 

Dual 3.5" diski'tte drives supporting 
720KB capacity 3.5" diskettes. 

Additional IBM IX] Convertible 
features help ensure that work done 
on the road doesn’t get lost in transit. 






These optional features include: 

An internal modem feature to let 
you communicate with other 
computers simply by plugging the 
PC Convertible into any standard 
modular phone outlet. 

The IBM PC Convertible Printer for 
system battery powered, near-letter- 
quality printing anywhere. 

Plus, the IBM PC Convertible can 
come with a helpful set of programs 
to get you up and running on the 
road to enhanced productivity. Fast. 

Planned For Growth. 

It’s a classic case of a very good 
thing that just keeps getting better. 

IBM has now introduced the 
enhanced PC/XT product family: 
increased flexibility in storage, 
memory and option configuration for 
maximum productivity today, and 


plenty of room to expand as your 
business does. 

The XT is now available with a 20- 
megabyte hard file that can store up 
to 10,000 pages of information. 
There’s also an easy, low cost way to 
increase memory to a full 640KB on 
the system board without tying up 
valuable expansion slots. And the 
XT now has 3.5" diskette capability, 
utilizing the new IBM Personal 
Computer 3.5" External Diskette Drive. 

Plus, full IBM PC compatibility 
means that no matter which XT model 
you choose, you can benefit from 
the extensive IBM Personal Computer 
software library. 

The new IBM PC/XTs, because 
one size should not have to fit all. 

Flower Play. 

If you thought you’d seen all the 
IBM Personal Computer AT has to 
offer, think again. Twice. 

IBM has increased processor speed 
in two new models of the IBM 
Personal Computer AT by an impres- 
sive 33% (from 6mhz to 8mhz). So, 
they’re sure to become your fast 
friends if you work with large spread- 
sheets and volumes of data. 

The new models offer a standard 
3()MB hard file and the option to add 
an additional 20MB or 30MB hard 
flle. That’s a grand total of 60MB, 
or approximately 30,000 pages of 
words and numbers. 

These two newcomers are born 
communicators: Sharing files with 
other PCs from a variety of popular 
software programs. Working as a 
server for data storage and flle 
processing in an IBM PC LAN running 



The new IBM PC/XT— enhanced power 
and flexibility for today. And tomorrow. 


the IBM PC Local Area Network 
program. Utilizing IBM TopView™ 
and one of the IBM PC 3270 Emula- 
Oon Programs to access mainframe 
information and to execute PC 
DOS and mainframe applications 
concurrently. 

And the best news of all is that 
you can get all this increased 



20MB 30MB 


/Vou’ the IBM Pemonal Computer AT 
offers a choice of hard files to meet 
your storage needs. 



WHAT’S THE PROGIFAM 


Meet Your New Assistant. 

Keeping the books for a small 
business is a very big job. So, IBM 
thought you could use a friendly, 
versatile, highly skilled assistant. 
The new IBM Accounting Assistant 
Series. 

This complete series of automated 
bookkeeping application programs 
for small to medium size businesses 
can help cut any job down to size. 
And, its modular design means that 
you can start out with just the pro- 
grams you need today, then expand 
your series as your business grows. 

The I BM Accounting Assistant 
Series includes six individual 
editions: General Accounting, 
Accounts Payable, Accounts Beceiv- 
ahle and Billing, Payroll, Inventory 
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The IBM Accounting Assistant Series, 
liig help for small to medium size 
businesses. 


Control and Purchasing, and Job Cost 
bidding software. 

Plus, thanks to the IBM Accounting 
Assistant Series’ user-friendly attri- 
butes and easy-to-follow instructions, 
you (?an start profiting from your 
system from day one. 

High-Powered Advice. 

Perhaps your business has pro- 
gressed past the need for basic 
accounting software. Then you 
should consider getting powerful, 
sophisticated help: the IBM 
Business Advisor. 

IliM Business Advisor P(' a<‘<rount- 
ing software* takes integrated softwan* 
to a new level of sophisti(‘ation and 
ease-of-use. 

Business Advisor’s seamless 
architecture allows functions from 
each of its modules to play together. 
Passage hack and forth among the 
General Accounting, Accounts 
Payable, Accounts Receivable, Payroll, 
Inventory Control, Order Entry and 
other applications is intuitive. 

Menus guide you easily from one task 
to another. 

And when you make a change 
anywhere, consider it made every- 
where it applies. Automatically, 
through Business Advisor’s real-time 
posting feature. 

This Business Advisor speaks your 
languagi*, too. It uses busim*ss languagt* 
instead of accounting language, 
and has over 80 easily cujstomi/ed 
financial report formats built in. 
And you don’t have to keep this all 
to yourself, because in an IBM LAN 


different people at different l*C s 
can work on the same file at the 
same time. 

And you always go further when 
everyone is working together. 



The 3270 Emulation Programs^ 
Entry Level, Version 2 and Version 3, 
give you an easy and inexpensive 
way to attach your IBM PC to your 
host computer. 

Working at your IBM PC, stand- 
alone or in an IBM IAN, you can 
now utilize the local power and user- 
friendly attributes of your PC for 
IX)S applications, plus have access 
to the vast memor); number-crunching 
(rapacities and other productivity- 
enhancing capabilities of your host 
computer. 

The Entry Level product offers up 
to fasUrr file transfer InHween your 



IliM PC 3270 emulation 

Products can put your IHM PC or IliM 

LAN in touch with the big time. 


PC and host computer. A ‘‘Hot Key” 
for easy switching between host and 
IH] applications. Keyboard remapping 
so you can always work in a familiar 
keyboard format. And much more. 

Versions 2 and 3 can provide an 
economical gateway which lets you 


share the wealth of host knowledge 
with the members of your IBM PC 
Network or Token-Ring Network. 

Versions 2 and 3 support the new 
PC DOS 3.2, 3.5" media, the IBM 
Local Area Network program 1.10, 
a host of printers and the TopView 
1.1 interface, for multitasking and 
windowing capabilities. 

All of which adds up to added 
productivity for you and everyone 
on your IBM Local Art^a Network 
or token ring. 

To find out more about the entire 
family of 3270 PC Emulation 
Programs, as well as a wide range of 
other IBM connectivity hardware 
and software, watch for the next 
Read Only. 

Mainframe Communications 
Assistant enhancements include 
3.5" media support and increased 
IBM PC family communications 
capabilities. 

The IliM PC Voice Communica- 
lions Option speaks for itself. This 
multifunction adapter card can 
allow your IBM PC to recognize and 
respond to voice commands, speak 
text that appears on the screen, 
initiate and receive/ record/playback 
ph one calls, provide remote, tone 
push button phone access to your PC 
(and host), and transmit voice and 
data simultaneously. 


For mon‘ inrorinulion on uny of ihr 
IVrsonul (lompiittT |mHhi(i}< dis- 
fussfd in this issue of Wend ()nly\ see 
vour \uthorized 18M Personal (’om- 
imter Dealer. Or. call 800- ^7- i7(K). 
In Alaska rail 8(M>- l-t7-(1890. 


IHM and Personal (Computer AT are registered 
trademarks of International Business Machines 
0>rporation. PC/ XT and l<>pView are trademarks 
of International Business Maehint'S Corporation. 

'Before copying any software pntduct, be sun* to 
read, understand and comply with the specific 
software license agr(H‘ment and installation 
instructions for that pniduct. 

C 1986 Inlemalidfial lluiinesK Machines Corporation. 
Utile Tramp character licensed by Hubbles Inc.. S.A. 




PROBLEM: The more experience your hard disk has, 
the harder it has to work. 

THE SOFTLOGIC SOLUTION: Disk Optimizer™ 



Your hard disk will run faster when itk 
not chasing around after hies. 

Remember the old days when your hard 
drive was new? Remember that smooth, fast, 
slick performance? Those quick retrievals, 
rapid saves, lightning'like database sorts? 

>Xfell ever since, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. 

Storing different chunks in different 
places. Data files, programs, over- 
lays and batches that started out 
in one seamless piece are now 
scattered all over. 

Loading is slower. remNr'SiJiMorrATioN 

Sorting is slower. -n-mor. 

Retrieving, backing-up. 

Everythins takes lon^ because 
your disk has to work harder. 

Problem is, it’s something that happens so 
gradually you may not notice the difference. 

At least, not until you see the dramatic 
improvement after using Disk Optimizer. 

File fragmentation— It’s a problem 
you can see. 

Vt^tch your hard drive the next time it 
reads or writes a file. Each “blip" of the LED 
means the drive'head is moving to another 
place on the disk — either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. Bir more time than actual reading and 
writing. What’s worse, all this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 

Disk Optimizer — Tunes up your disk 
by cleaning up your files. 

Disk Optimizer works by finding all the 
scattered pieces of your files and putting them 


back together where they belong. Next time 
your drive reads it, there’s just one place 
to look. 

And the results are often 
^ / dramatic. Reading and writing 

j times may be cut by as much as 
I two thirds. Database sorts that 
used to take hundreds of head 
moves now proceed quickly and 
efficiently. And since head move- 
ment is now at an absolute mini- 
o] mum, your disk drive will lead 
! a longer, more productive life. 

Analyze, scrutinize, optimize. 

Before you optimize, you’ll probably 
want to analyze. So Disk Optimizer 
shows you, in percentages, how much 
fragmentation has taken place — on the 
entire disk, in individual 
direaorics, or for groups of 
files you specify using global 
or wildcard names. 

Plus, there’s built-in data 
security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker gives 
you an inside look at the 
structure of files. It’s a great 
way for non-programmers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


own your hard drive, the more you come to 
depend on it. But the longer you wait to get 
Disk Optimizer, the less p^ormance you’ll 
have. 

And the less chance youll have to buy Disk 
Optimizer at the special introduaory price of 
just $49.95* 

That’s a small price to pay to get back the 
speed you depend on. But it’s a price that 
won’t last long. 

Ask for Disk Optimizer at your computer 
dealer. 

Or order today by calling SofrLogic 
Solutions at 8(X3'272-9900 (603-627-99CX) in 
NH), or send the coupon below. 

Special combination pricing is available 
when you buy Disk Optimizer alora with 
other SoftLo^c products like DoubTeDOS, 
Software Carousel and Cubit. 

Ask for details. 


r 


Get your hard drive back 
in shai>e— at a special 
low price. 

When you think about it, 
it’s simple. The longer you 


4^Disk Optimizer 

YES! Please send me copies of Disk Optimizer 

at this special introductory price. 

Name 

Company 

Address — 

City 


.:i 


Check Enclosed □ 

Card # 

Signature 


State/Zip 

VISA □ MC □ 
Exp. Date 


AMEX □ 


SofrLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 in NH) 


SoftLogic 

SOLUTIONS 


Call today:800'272'9900 


j 

*plus$5.00 shipping and handling. 
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WHO WANTS YESTERDAY'S PAPERS? 


How long has it been since you actually used your 
computer paint program? Have you used It fcK more than 
a couple of hours? Is It just taidr\g up space on your hard 
disk or stashed away with your otl^ unused diskettes? 
How mar^ times have you read the "hype” or watched a 
slick demo on a r>ew or Improved paint program and paid 
good mor^ey for It only to flr>d th^ It fell far short of your 
eryectatioftt and rtothing Uke the manufacturer’s promises? 
At RIX Softworks. Inc we think It's time for a change and 
EGA PAINT* Is our answerl 

You see. those other programs were od^naUy made 
years ago for systems which were far more limited in their 
functions arKi display capacity than today's computers. 
SlfKe then, other paint programs have simply been 
patched to try to k^ up with the rapid growth In com- 
puter capabilities. Al^ more advancements have been 
made In professional drafting (CAD), spread-sheet and 
chartmaklr^ software whose every feature can be udlzed 
with our EGA PAINT"! 

Yes. EC^ PAINT" Is a COMPLETE fooWt for your drawing 
and graphics needs. Whether you are a computer artist or 
a buslnessnrwu) who has never drawn anything but doodes 
on a notepad, if you're looking for the best presentation 
possible. EGA PAINT* Is your answerl 

EGA PAINT" was aeated specifically for users of the 
IBM* Enhanced Graphics Adapter (or compatible). EGA 
PAINT* takes full advantage of every feature the new EGA 
Standard offers In an extremely easy to use format (As a 
matter of fact, the illustration you see above was aeated 
from a captured Lotus* saeen before the user ever saw 
our manuall) Anyone from 6 to 60 can nwike dramatic 
high-Impact. colorful freehand graphics, flow charts, 
graphs, ad layouts, bar or PERT charts, schematics, etc 
The only limitation Is your imagination. 


Why Is EGA PAINT* so effective for such a widely 
diverse group of users? The answer Is simple, we made it 
that wjyl We knew we had to Include the features users 
had grown to expect in standard paint programs and then 
take a Mg step forward to n>ake EGA PAINT* easier to use 
ar>d utlilze the lull capaMItties of the EGA color adapter. 
We kept you in mIrKi when we priced EGA PAINT" tool 
With all the standard features we include, our price Is 50 
to 75 percent LESS than the others. 

Here are a few of the standard features all of which are 
kKluded In our spedal Introductory EGA PAINT" package 
EGA PAINT 

Full saeen editing with Pop-up Merxts (NO ICONSI); 
Enhanced Brush Control lets you chapge colors, patterrrs. 
widths, shapes and do palette mixing DURING editing 
WITHOUT losing your position: Er^hanced Zoom ^ves 
you 4 to 8 times magnification AND a movable window 
for precise editing: Special Image manipulation lets you 
move. copy, tilt rotate, enlarge or reduce sizes, save or 
load images anywhae you Hke: Fill ar>d Pour ariy area you 
choose with any of 64 colors: Save your screertt and with 
the Snnall command In up to 90% LESS disk space; artd 
much, much more. 

EGA TEXT 

Choose from over 31 contemporary fonts ranging 
from 9 to 7 2 points In size, place them anywhere you wish 
on the saeen ar»d In any color. Stretch or reduce them to 
fit change spacing: make It light bold, extra bold, propor- 
tiorwU. italic underlined, etc 

ECACAPn 

Capture any screen from just about any other program 
(Lotus". Auto Cad", MS Chat", Window", etc) ar>d then 
use the EGA PAINT" tools to edit, nrianlpulate. add text 
and enhance the color of the captured screen! 


EGA PUNT 

Contains drivers for most PC compatible dot-matrix 
printers as well as the OUmate 20*. Ep^n p(20" and the 
IBM Color-)et* color printers and most Laser printers. 

EGA SUM" 

A complete slideshow program lets you display as 
many saeens as you want In any sequence and for any 
length of timel Over nine different exciting dissolves can 
be used for that "pro” touchl 


AU THIS AND MORE FOR THE 
SPECIAL INTRODUCTORY PRICE 


ONLY $79.00 

(PLUS SS.0O SHIPPING $. HANDUNC) 

PM the POWER off EGA PAINT 
!■ your coaaputer TODAYI 



RIX SoftWorks Inc. 


laSSZ MacArthur Nvd 
Siite 470 Irvme. CA 92 7 1 S 
(714)476-0266 


EGA PAINT" re<|jtres 384k of system mcinoty and an ISM" or compat- 
Me computer. A mouse ti stoo recommended but not esaeniUL EMhcr a 
MIcrosoA". Mouse Systems", or compatMe Is reqjlred ff you use a 
moiac. 


OTHER PRODUCTS 
FROM RIX 
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EGA 1-2-3 • $39.00 EGA GRAPH - $49.00 EGA UTIL • $49.00 

* Driven tor Lotus 1-2-3 * Subroutines lor Hl-Res a 35 ft 43 line text mode 

* 50% larger vieuring area graphics lor OASIC and Pascal * Palette adjust 

* Ki-Res Print Screen a Supports Turbo Pascal a User defined character set 


CALL US NOW 

VISA & MASTER 
CHARGE ACCEPTED 


1 (800)854-0561 Ext. 878 

(outside Catilomio) 

1 (800) 432-7257 Ext. 878 

(In California) 



F I R S i I. () () k S 


Portable Printers: 
Laptop Cmpankms 


■ I WDSON 


BY CHRISTOPHER 
JOHNSTON 

If your laptop PC weighs 10 
pounds, you don’t want to lug a 
20 'pound printer on the road. 
Diconix (a Kodak subsidiary) 
and Laptopp Systems have both 
released tiny printers to comple- 
ment the DOS-to-travel maiicet. 

Both use batteries or AC 
power and provide adequate 
speed. The Diconix Inkjet 150 
measures 10 y 4 by b'/z by 2 inch- 
es and weighs 3.5 pounds; the 
OnTheGo is 1 1 by 4'/2 by W* 
inches and weighs 2.5 pounds. 

The nine-ink-jet Diconix 
Inkjet 150 unit was benchmark- 
tested in PC Magazine Labs at 


69 characters per second in draft 
mode and 30 cps in quality 
mode (Diconix claims 150 and 
50 cps. respectively). The 
OnTheGo rated at 40 cps. am- 
bled along at 20 cps. Both are 
limited to 8 */ 2 -inch paper. The 
Diconix Inkjet 150 is $479; by 
comparison. Epson’s FS-80 ink 
jet unit is $449. 

To save space, the Diconix 
Inkjet 150’s four rechargeable 
Ni-Cad batteries fit in the plat- 
en. They’re good for 50 minutes 
of continuous printing ( 1 50 
pages) or 12 hours of standby 
power. The Inkjet 150 emulates 
Epson or IBM ihxjprinter codes. 
It prints italics, boldface, under- 
line. variable spacing, the 256- 
character ASCII set. interna- 
tional character sets, and 
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Diconix Inhjct 150 

OnTheGo 

Diconix Inc. 

Laptopp Systems Inc. 

3100 Research Blvd. 

51SCaUeSanPablo 

Dayton, OH 45420 

Camarillo. CA 93010 

(800) DICONIX 

(800) LAPTOPP 

List Price: $479 with Ni-Cad 

List Price: $149.95. including 

batteries. AC adapter, inkjet 

batteries. AC power adapter. 

cartridges, $9.95 

battery {xotector, roll of ther- 

Requires: Serial or parallel in- 

mal paper, $29.95 

terface. 

Requires: Parallel interface 

In Short: Compact ink jet print- 

cable. 

er ctxnbining light weight (3.5 

In Short: Small (2.5 pounds) 

pounds) with good speed (69- 

and sturdy, it delivers 20 cps. 

cps draft, 30-cps quality) for the 

For those who need printouts 

ItqMop PC user on the go. 

away from the office. 

CIRCLE 4« ON REAO0I SERVICE CARO 

CIRCLE 44S ON READER SERVICE CAK} 



bit-mapped graphics. 

For $149.95, the OnTheGo 
provides adequate speed and ad- 
equate print quality. The fourC- 
cell batteries are good for 2 
hours of continuous use. 


The print quality is readable 
and good for most draft applica- 
tions. but the special thermal 
paper is expensive, smells fun- 
ny. and feels like heavy gift 
wrap. 


Norton’s DOS SIwH: 
(My Name Is Special 


II WDSON 


BY VINCENT PUGLIA 
With the relea-se of The Norton 
Commander, a DOS shell writ- 
ten by John Socha. Peter Norton 
is attempting to make his mark 
once again. This time, though, 
he may find universal accep- 
tance more difficult to attain. 
While Commander is slicker 
and easier to use than its direct 
competition — Bourbaki's / 
DIR and Westlake’s Path- 
Minder (s^c “Extending DOS’s 
Utility,’’ PC Magazine. Vol- 
ume 5 Number 9) — most of its 
features are found elsewhere. 
The ones that arc relatively evo- 
lutionary may limit rather than 
enhance productivity. 

At first glance, the Com- 
mander’s default interface, 
which can be customized. re.sem- 
bles / DIR’s: directory listings 
and statistics arc in separate win- 
dows, and the DOS [Mompt aiKl 
the menu bar arc on the bottom of 
the screen. But the resemblance 


ends once you begin using Com- 
mander. Besides being able to 
perform multiple file operations 
like Move and Delete. Com- 
mander also includes a pop-up 
menu system, a polnt-and-shoot 
feature for linking nonexecutable 
files with relevant programs, and 
a WordStar-\ikc editor. 

Commander's point-and- 


shoot feature shares the same 
benefits and drawbacks as Path- 
Minder's. Every time you point 
to a nonexecutable file. Com- 
mander checks a file you create 
called NC.EXT. associates the 
data file’s extension with the 
program file, and then executes 
the pn^per program. 

For operations that cannot be 
handled with a menu or the 
point-and-sh(X)t feature. Com- 
mander keeps the DOS com- 
mand line available. While this 
furnishes some solutions, it is 
not a final answer, since certain 
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- — Status 

The hortoTi Connar^r, torsion 1.00 
Copyright (C) 1586 by Peter Norton 






inshow exe 
norlon 
norton bak 
fiorton pen 
spelsttf 4ct 
sprlstar ovr 
as con 

ii62asc 

ovr 

wsovlyl ovr 

1 

21376 

2^ 

41216 

6-2fl-85 

6-30-86 

6-30-36 

6-30-86 

3- 22-85 
5-30-85 

4- 12-83 
4-12-83 

10:09a 

10:17a 

9:51a 

10:lU 

12: 14a 
12:l5a 

655,360 Bytes Henory 

511,824 Bytes Free 

10,592,^ total bytes on dri'^ C: 
7,6%.384 bytes free on drive C: 

12 hies bytes in 

No 'dirinfo' file in this directory 


CftPTUlINC IBfl WNOCHlom OF COLOF/CMPHICS 
Ne>t File nm is "SClM’ 

C:\WSTaF>a:nc 

The rtorton Cotnert^r. CopyrisM (0 19S6 by Peter hortori 

0 - 


Neilher belter nor worse l/uin numy of the dozens of DOS shells dogging the market. 
The Norlon Commander's mm unique feature is probably its famous name. 


DOS commands such as SET, 
PATH, and PROMPT can 
wreak havoc with the program’s 
predefined environment. 

Commander can be run with- 
out opening the manual, but 
you’ll find that the documenta- 
tion is necessary for setting up 
menu choices and the point- 
and-shoot feature and learning 
about incompatible DOS com- 
mands. 


F A C T 
FILE 


The Norton Commander 
Peter NcHtCHi Computing 
2210Wilshiie Blvd.. #186-D 
Santa Monica, CA 90403 
(213)826-8032 
List Price; $75 
Requires: 2S6K RAM. Hard 
disk recommended. 

In Short: An adequate program 
i<x the novice who needs an 
easy-to-leam DOS shell, but 
it’s not powerful w flexible 
enough to attract much notice 
fitHn power users. Not copy 
protected. 
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■ PC UPDATE ■ CHRISTOPHER JOHNSTON 


IBM cul the dealer price on its three basic PC and AT models 1 3 to 
17 percent: the PC (256K RAM, one floppy disk drive, 
$1 .M5), the 176 PC (256K. two floppy disk drives. $1 .995), and 
the base PC AT (6 MHz. 256K, one 1. 2-megabyte floppy disk 
drive. $3,995). IBM dealers generally buy machines on two dis- 
count schedules of approximately 33 and 40 percent off list price 
(higher-volume dealers get the bigger discount). An IBM spokes- 
person, who declined to confirm the exact size or reason for the re- 
ductions, says it was “a normal and routine retail marketing 
move." Dealers aren't obligated to pass the savings on to custom- 
ers, but most likely the extra margins will give dealers more leeway 
in competing with IBM PC clones that are taking market share away 
from Big Blue. 

IBM cut list prices on its line as much as 26 percent April 2 when 
it introduced the 8-MHz PC AT model. Reductions were highest on 
hard disk PCs and ATs, least (as little as no reduction) on base ma- 
chines with only floppy disk drives. 

Separately. IBM altered its volume purchase agreement (VPA) 
policy to the benefit of both authorized dealers and corporate vol- 
ume buyers. VPA customers can fulfill their obligations to buy dis- 
counted PCs and peripherals either directly from IBM or from au- 
thorized dealers — whichever offers a better deal . 

***** 

Epson has initiated its own promotion for the 80286-based Equi- 
ty HI, cutting prices $700 on two models for one month. The base 
model, with one 1 .2-megabyte floppy disk drive, is now $2,495, 
while one with an added 20-megabyte fixed disk is $3,195. Both 
have 640K bytes of RAM and can toggle between 6 and 8 MHz. 
***** 
Hewlett-Packard shaved $400 off the price of its 5 1 2K-byte lap- 
top, The Portable Plus, also cutting the cost of memory enhance- 



Hewlen-Packard reduced its Portable Plus by S4O0. to $2 .995. 


ment. The machine is now priced at $2,995, with a 1 28K "drawer" 
of memory down $100. to $395. The 256K model is still $2,695. 
***** 

Borland International, which offered Turbo Pascal in two con- 
figurations. has combined both options and reduced the price. The 
program, which has been reduced by $25 to $99.95, features both 
binary coded decimals and support for the 8087 math coprocessor. 

L 


RoseSoft is shipping revision ten of ProKey, Version 4.0, 
($129.95). It supports the 101-key IBM enhanced keyboard, which 
allows more macros to be defined than on the 83/84 key versions. 
Upgrades are $15. 

***** 

Data sharing and the ability to import and export 1-2-3 and Sym- 
phony files have been added to Version 1 . 1 of Javelin ($695), from 
Javelin Software Corp. Upgrades are $20. Except for corporate vol- 
ume buyers. Javelin Version 1.1, remains copy protected. 
***** 

Compuware says Version 2.2 of its $349 PowerBase database is 
21 percent faster at retrieval, indexing, and internal sorting than 
Version 2. 1 . which was an Editor's Choice among relational data- 
bases in Project Database 11 (see "Relational Databases," PC Mag- 
azine, Volume 5 Number 1 2). Upgrades from Version 2. 1 are $25; 
from earlier versions, $75. 

***** 

PC Designs has added dual-processor speed to its Plain Vanilla 
PC compatible. Now the Plain Vanilla can be switched between 
4.77 and 8 MHz from the keyboard. The Plain Vanilla is $995 with 
monitor. 640K bytes of on-board RAM, 135-wall power supply, 
two disk drives, monochrome display and card, AT-style keyboard, 
two parallel ports, two serial ports, and a game port. 

***** 

T/|^T Graphics Group, which targets the CAD/CAM market- 
place, has cut prices on its Galaxy graphics board and display 
subsystems from $4,995 to $4,495 for the Sextant 819 (800 by 600 
pixels), from $5,395 to $4,695 for the 1019 ( 1 ,024 by 768), from 
$4,395 to $3,995 for the 815 (800 by 600). and from $2,295 to 
$2,195 for the 614A graphics card (640 by 480). 

***** 

Software Recording Corp. of America added new graphics fea- 
tures and unlimited run-time capabilities XoAutoMentor, its memo- 
ry-resident software tutorial development program, and also re- 
duced the price from $995 to $495. Upgrades are free. 

***** 

In brief: Automatic reformatting, indentation, and an expanded 
dictionary have been added to Version 1.16 of AIRUS Corp.’s 
$99.95 Al:Typist word processing/spelling checker program. Up- 
grades are free...Excalibur Sources added a word processor and 
search capabilities to Version 2.0 of Exsell, its automated sales- 
prospeciing system... Campbell Services added a memory-resident 
option to Reminder, a $99 daily appointment program. Upgrades 
are $25...NewsNet added four monthly newsletters and one soft- 
ware encyclopedia to its collection of on-line high-technology pub- 
lications. The service is $15 per month plus $24 per hour at 300 bits 
per .second; $48 per hour at 1 ,200 bits per second. For information, 
call (800) 345-I301...Daryll Shalz Software released Version 2 of 
IX)S Extensions, an enhancement package at $55 ($35 for unregis- 
tered but legal copies).. .HDG Software raised the price of Legal- 
Ease, its business agreement and contract program, 45 percent, to 
$ 1 37.45 . . .Great American Software released One-Write Plus Mas- 
ter, Version 1.02, a $295 bookkeeping package. Upgrades are 
$50...Enertronics Research upgraded its EnerGraphics software 
package to Version 2.0 after rewriting it in C language, adding eight 
new fonts, three-dimensional charting capabilities, and pop-up help 
screens. The charting section is now available as EnerCharts. Ener- 
Graphics, Version 3.0, is $605 ($150 for Version 1.3 owners). En- 
erCharts is priced at $405 ($195 for Version 1 .3 owners). ..T&W 
Systems’ $495 EasyCAD, Version 1 .03, adds customizable macro 
capabilities and added line breaking, bending, and trimming. . .Ash- 
ton-Tale and Source Telecomputing Corp. are putting dBASE help 
on-line in The Source through the aid of ATSIG, a special interest 
group devoted to Ashton-Tate users. [Jij 
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A NEW DIMENSION 
IN COMPUTER EDUCATION 


“PC TechVideo provides an in- 
depth overview of the installation of 
computer components. IVe use it to 
train all our technicians and 
assemblers.” 

John Atma, Chief 'fochniclan 
for Tech Paraonal Computara 


“After viewing PC TechVideo, / 
now understand the basics of how 
my computer works and was even 
able to replace the 1.2M drive on 
my AT at work. PC TfechVideo was 
definitely worth the money.” 

Brenda Hudson, Data entry and processor 
for Sark Enterprises 



PC TechVideo is an innovative set of 
two 2-hour instructional video tapes 
which form a complete guide to the 
IBM® and compatible personal com- 
puter systems. Designed for 
everyone, from the complete novice 
to the software expert. PC TechVideo 
provides the viewer invaluable first 
hand instruction in the installation and 
maintenance for IBM® and compati- 
ble systems. 

Part 1 of PC TechVideo is a complete 
and comprehensive presentation of 
prominent features of the PC family 
including: 

Motherboard architecture 


Memory Configuration and Addressing 

Monitor Technology 

Floppy and Fixed Disk Ttechnology 

Bus Architecture 

Serial and Parallel Ports 

Part II of PC TechVideo shows the 
details involved in actually installing, 
configuring, and replacing: 
Motherboards 
Power Supplies 
Floppy and Fixed Disks 
Drive Controllers 
Popular Expansion Boards 

PC TechVideo provides instruction not 
found in books or magazines. It is an 
essential tool for anyone interested in 
understanding their PC. You can't afford 
not to have PC TechVideo. 


“PC TfechVideo is great. With the 
help of PC TechVideo, / was able 
to install a 10MB hard disk on my 
XT without taking it to an expen- 
sive service center.” 

Gita Beam, Economica major 
at UC Irvina 



1040 EAST CHAPMAN AVE. 
ORANGE, CALIFORNIA 92666 


OUTSIDE CAUFORNIA IN CONTINENTAL 
U.S. • PUERTO RICO, HAWAII EX- 
CLUDING ALASKA: 


1 - 800 - 438-8877 


CALIFORNIA RESIDENTS CALL: 

( 714 ) 771-3560 


SPECIAL 

INTRODUCTORY 

OFFER 

$ 89.95 



ORDER NOW 

NAME. 

ADDRESS 


CITY SWTE ZIP 

PHONE# 

PLEASE RUSH COPIES OF 

PC TECHVIDEO IN 

□ VHS □ KTA HMlUr 

□ VISA □ MASTERCARD O C0.D. 

□ CHECK/MONEY ORDER ENCLOSED 
ADD SaSO SHIPPING. 

CALIFORNIA RESIDENTS ADO 6% SALES TAX. 


nucLr RiuoN urADrRsrRvicr card 


FIRST LOOKS 


■ COMMUNiyilKS ■ EDITED BY BILL HOW ARD 


Does the Price 
Include a Ticket 
OuttaHere? 

CHARM (complex hu/urdous 
uir release model) predicts the 
“location, concentration, and 
extent of i oxic gas cloud re- 
sulting Cron the accidental re- 
lease of hazardous chemicals.” 
It’s $9,500 from Radian Corp., 
P.O. Box 9948, Austin. TX 
78766: (512)4.54-4797. 


Boxes yte Couldn’t 
Wait to Open 

instructions on (he package: 

“1. Cut tape. 

“2. Open flaps. 

“3. Remove the software 
package that will revolutionize 
the accounting software indus- 
iry." 

4. Find inside a tutorial for 
Pyramid accounting software. 


You Have Relatives 
in Cincinnati? 


IBM PC JUNIOR 
With KGB monitor 
and software 
Call 371-3791 


The CincinnuU Post. 

June 7. IW(6 

Leadership 
hy Example 

CompuServe Information Ser- 
vice's on-line home-banking 
and bill-paying service isn’t set 
up to let you pay your Compu- 
Serve bills. 

Best Mew 
Product Name 

SlotMachinc. a 21 -megabyte 
hard disk card from Kamerman 
Labs. Beaverton. Ore. 



Joke of the Week 

Three IBM staffers out for a dri- 
ve — a salesman, a hardware en- 
gineer. and a software engi- 
neer — suffer a flat tire. 

The IBM salesman surveys 
the disabled vehicle and .says. 
“We need a new car. ' 


Counters the hardware engi- 
neer: “Let'sjustswap tires until 
we figure out which one is 
flat." 

“Why don't we just wait a 
while?” says the software engi- 
neer. “Maybe the problem will 
fix itself.” 



Silicon Valley 
Shopping List: 

2 Chickens, 

Bread, Miik, 
SPioppyOisks 

Six San Francisco-area super- 
markets now offer trial-size 
samplers — not of shampoo or 
mouthwash but software. For 
S3 to 56, shoppers can take 
home demo versions of utility 
programs such as the Idea Gen- 
erator or The Little Black Book. 
If you pop for a working version 
later, the (rial-pack price is 
credited. 


Heard anything offbeat about 
computers—jokes, typos, odd 
stories, or outrageous claims? 
Send them to Communiques, PC 
Magazine, One Park Avenue, 
New York, NY 10016: (212) 
503-5293 or MCI Mail 157- 
9301. 

We'll send you a PC Maga- 
zine T-shirt and $50 for each 
item used. 

Contributors to this issue: 
Steve Aubrey (classified ad), J. 
Greg Tyl (IBM joke), and 
Charles Bermant (Silicon Val- 
ley shopping list). 


Drafix 1 

(continurdl 

and use: 256 layers arc avail- 
able. each of which can be 
named instead of numbered. A 
masking system lets you control 
which entities are visible. Plot- 
ter control is quite gwxi. With 
drawings stored in RAM. .speed 
is g(H)d. too. although (he sin- 
gle-precision storage — which 
livens things up — results in less 
accuracy than is found in dou- 
ble-precision CADs. 


Draft.x I 's dimensioning sys- 
tem is first rate. It permits hori- 
zontal. vertical, parallel, radi- 
us. diameter. angular, 
centerline, baseline, continua- 
tion. and other types of dimen- 
sioning. 

Text can be entered in any of 
12 fonts, with variable height, 
angle, and Justification. But 
once text is entered, it can’t be 
modified. However, text edit- 
ing is planned for the next re- 
lea.se. 

The clear, well-written docu- 


mentation includes a technical 
reference and a tutorial. 

The hardware requirements 
for Drafix / arc typical of seri- 
ous CAD programs. It requires 
5I2K bytes of RAM. but for the 
largest possible drawings 640K 
is better (images are stored in 
RAM. which theoretically lim- 
its drawing complexity; the next 
release will support Lotus/ln- 
tcI/Microsofl expanded memo- 
ry). A math coprocessor is op- 
tional. Drafix I requires a 
pointing device such as a mouse 


or digitizing tablet. Video op- 
tions include IBM CGA and 
EGA. and Hercules; AutoCAD 
has more beyond-EGA-resolu- 
tion options. The selection of 
mice, digitizers, plotters, and 
printers is rea.sonably broad. In- 
stallation is simple and fast. 

Foresight Resources plans 
shortly to release a $95 conver- 
sion utility to import and export 
AutoCAD files. 

All serious CAD users will 
find that Drafts I offers incredi- 
ble performance for the price, 


PC MAGAZINE ■ SEPTEMBER 16. 1986 
58 


lllustralHins HekJi Kinfi<shii(i{tcrl andManha OfaiJi\hrr(ck>»Yi!>) 








YOU COMPARE THE FEATURES: 


The Best Features: 

been talking about their Enhanced Graphic Adapters ... but 
you don't want talk ... you want product! STB's got it and STB is 
delivering ECAPU'S " ...NOW!!! 

STB!s EGA PZi/s'" is a universal video board that operates in 16different 
text and graphics modes, and is compatible with the IBM Enhanced 
Graphics Adapter'". STB’s EGA Pits'" also provides 256K memory 
without need for the IB.M Graphics Memory Expansion Card'" ... 
saving you money! 


STANDARD FEATUKKS 

EGA PLUS " 

IBM" 

Supports IBM PC/XT/AT'* and compatibles 

✓ 

✓ 

Supports 640 X 350 for IBMS Enhanced Color and Monochrome 

Displays and compatible monitors 

✓ 

✓ 

Supports full t6 colors in 640 x 350 on the IBM Enhanced Color 
Display'’ and compatibles 

✓ 

✓ 

Supports full t6 colors in 640 x 200 and 320 x 200 for the IBM 

Color Display 

✓ 

✓ 

Parallel printer port 

✓ 


Soft scrollirtg. panning and windowing 

✓ 

✓ 

Optiortal ClockCalendar 

✓ 


Supports a light pen interlace 

✓ 

✓ 

Includes PC Accelerator". STB^ exclusive utility program which 
provides up to 10 disk emulators. 3 print spoolers arxl utilizes 
available system memory. PC/AT menx>ry above one megabyte and 

EMS n^mory [Lotus '’/lntel"/Micro 80 ft"] through STB^ Memory 
CompankyvPC " board. 

✓ 


Which board sells for 40% less than the other comparable product? 

✓ 



The Best Company 

STB . . . bom to be “Simply The Best"! STB Systems. Inc. has dedicated itself since 1981 to designing 
and manufacturing the best in expansion products for personal computers. 

Proven by performance. STB has earned the reputation in the marketplace of consistently providing 
the most asked for features in each of its ecpansion products, at a competitive price. “Simply the Best" 
in value on the market today. 

STB carries this concept through from highly sophisticated board design ... to no-compromise 
quality control in every phase of manufacturing ... followed by full functional product testing, 
continuing through all aspects of documentation and support. 

STB leaves nothing to chance to insure that we will remain at the leading edge of the marketplace 
producing innovative products of the highest quality, staying “Simply The Best"! It!s not easy, but it!s 
worth it ... to you and to us! 


CIRCLE 517 ON READER SERVICE CARD 


EQA PIUS, lytomory CompankMVPC trademarks ot STB Systems. 
Irtc. IBM. IBM PC/XT/AT-* . IBM Enhartced Graphics Adapter. IBM 
Enhanced Color Display, IBM Graphics Memory Expansion Card 
registered trademarks ol lnterrtatior\al Busmess Machmes Corp. PC 
A cce l e r ato r trademark of RESICORP. Lotus trademark of Lotus 
Developmeni Corp. Intel trademark of Irrtel Corp Microsoft 
trademark of MicrDSOll Corporation. 



601 N. Glenville, Suite 125 • Richardson. Ihxas 75081 • (214) 234-8750 
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★ ★ ★ ★ 

Paradox" is the only relational database ever 
to earn this honor from Software Digest 


In all, 15 relational databases were tested. And when 
the results were tabulated, Paradox was the only one to 
win high ratings in every category. From ease of learn- 
ing through ease of use, error handling, performance 
and versatility. 

So not only '' as it Software Digest’s number one 
relational database, it’s now the only one ever to earn 
their coveted four-star rating. And if you think that’s 


good, see our new version, Paradox 1.1. For the name 
of the Ansa dealer nearest you, call 800-547-3000, 
Dept. 152; in Oregon, 503-684-3001. 
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NOW YOUR COMPUTER CAN READ. 

A REVOLUTION IN TAKING WORDS FROM 
PAGE TO COMPUTER 


PC MAGAZINE 
PRODUCT OF ’85 

WORD PROCESSOR AND mu UMi 

H y ■ i-i !• • r'-rr *" 

Ihe OIMM-RLADER can read texi^illQi; o>w«t»r i»i*f (53). 

mo.st word pnK’essors, micro and p«r.v,. , ^ 

sonal computers. It attaches throu&^.i» h ntii tk* pniu4 nf u^m ii 

Semi RS232C interface as easily aS afflSuSl 

modem. ^ r»r >1 m n litm 

rrintfl i»U it (linMifj. 

TYPEFACE 01 ALITV . .tw- l» » h. rti « ■» /• 

OMM-READER has Ihe ahility to read ^ "P" “* ■ 

the recognized typefaces which have dm-k'*'' a n ™ •” 

hut fuzzy edges, often created by multiple 




photo copying. 

IM»Kh \( i: RKC ()(;MTI()\, 

Ihe ().\IM-RKAI)KR can read four of 
the most commoni) used typefaces: 
Courier It). C ourier 12. Letter (>othic 
and Prestige Klite. 


10 DAY MONEY BACK GUARANTEE 


TO ORDER PLEASE CALL 
TOLL FREE 1 -800-523-4898 
IN TEXAS 1-800-722-6013 
TECH. ASST. 817-589-0313 


Accepting major credit cards - C.O.D.: 

G.A.S. international, INC. 

C.RC11.710».E.D,.S,,V.CECA,D p,0. BOX 082, EULESS, TEXAS 761MB ’ ’ T- • 


GLIDE RULE. (pat. applied for) 

A specially engineered guide rule makes it 
easy to align text. Because of the unique 
clock track, the reading head can be 
moved at variable speed and still read 
text. — 


Each OMNI-READER comes with 
PC or Apple Macintoch software > at no f 
extra charge. I 






MANUAL OPERATION. 

Alpha or numeric print is scanned line by 
line by moving the reading head along 
the text. Capable of scanning both for- 
wards and backwards, the reading head 
can he used to input ail or selected por- 
tions of text. 



DeskSetPbis 


TRADE UP OFFER: Send us your master 
diskette for any desk organizer and we II send you 
DeskSet Plus or OeskSet for Price. 


Consistently 


Number 


Pop'Up DeskSet Plus: A complete set of Pop-Up utilities 
which help make your computer time more productive. 
Including: 

Pop-Up Word: Deluxe text editor with Appointment 
Scheduler and Address Book. Provides 
word wrap with automatic reformat and 
handles unlimited file sizes. 

Popup Calculator: Full 
function calculator with 10 
memories and a scrolling, printable tape display. 
Popup Financial Calculator: Goes beyond standard calculator to 
perform business and statistical calculations. 

Popup PopDOS: Gives you access to important DOS commands 
anytime. 

Popup Calendar; Popup one month or three months at a time to 
view dates from 1900 to 2027. 

Pop'Up Alarm Clock: Reminds you of scheduled appointments and 
lets you run programs when you're not there. 

Popup Anything: Splits DOS Into two sections. Run any applica- 
tion without exiting to DOS. 

Popup Voice: Automatically dials phone numbers on your screen. 
Popup TeleComm: Telecommunications that receives and trans- 
mits data at 300. 1 200 and 2400 baud rates. Supports X-ON/X-OFF 
and X-MODEM protocols. PBX. long distance carriers, and auto- 
matically logs on to services — all at a single keystroke. 


Software Digest — Rated OVERALL BEST of the (0 desktop 
organizers tested in its |une 1986 issue of the SOFTWARE 
DIGEST RATINGS NEWSLETTER. 

PC Magazine — David Oberegon — . . . it's a staggering 
range of functions the PopUps offer more functionality 
than ISidekickI . . . with less memory penalty. ' 

PC World on compatibility — Model of how RAM resident pro- 
grams should be well behaved ' 

InfoWorld — "Popular Programs has taken the Sidekick^*^ idea a 
step further. " 

Computer Buyer's Guide & Handbook — the Popular Programs 
programs are superior in every way . Desk^t Plus rates 
the highest of marks. 

PC Magazine — D. Barnes & S. Venit — "Our number one 
choice among the packages we reviewed is Popup DeskSet. for 
the strength of its Integration with DOS and for its speed. We 
were impressed with the program s ability to let us transfer data 
from the Pop'Up DeskSet Plus modules into our spreadsheet 
and word processing packages with IMM p | TO R ' S 

a single, simple command, and it's 
straight-forward and easy to use waST CHOIC.E 
and install, to boot.” 

Popup DeskSet Plus 

Computer Retailer's Guide n.^kaisv. I 

— by Mick Taylor of | 

Professional Software Prp . j 

grammers Association ' ^ ^ . 

^ ' Do<um«nuiinn / 


r* POPULAR 

PROGRAMS, INC. 

135 Lake Street, Suite 180. Kirkland. WA 98033 
12061 822-7065 

800''44''POP''UPto order 

(«(K>4<17-6787) 

DeskSet Plus S129.9V DeskSet Iwilhout TeleComm) $69.95. 

Plus shipping 


Pop-Up lffe(ommum(ation requires Haijfs* compatible modem 
Sijslfffi requirements IBM PC, XT. AT. T270 PC. PCir or compatible 
Pop-Up. Pop-Ups. DrskSrt PIms, DfskSfl arc trademarks of Popular Programs. Iw 
SidrkKk IS a trademark of Borland International 
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SPEED>S Speeds Binary E-Mail 


BY BARBARA KRASNQFF 

Sending binary and other non- 
ASCII data over the phone lines 
can be a real headache. Ex- 
changing data accurately has. 
until recently, required direct 
modem-to-modem transmission 
and was heavily dependent on 
phone-line quality. The 
SPEED>S Corp. has intro- 
duced an on-line service geared 
specifically toward improving 
the accuracy and efficiency of 
electronic data exchange. 

Similar to MCI Mail or Com- 
puServe. SPEED>S users are 
given an on-line address or box 
number through which they can 
.send and receive messages. The 
difference is that SPEED>S Is 
specifically geared to the trans- 
mission of programs and non- 
ASCII files, and error-checks 
with the Microcom Network 
Protocol. 

New subscribers purchase 
the SPEED>S Electronic De- 
livery, Version D. software and 
manual. The program disk 
(which already has a unique 
four-digit address for use by the 
system) prompts for the infor- 
mation it will need for registra- 
tion: name, address, local 
phone access number 
(SPEED>S uses the UNINET 
network), and method of pay- 
ment. You also get a password 
for the first time you dial into 
the system. Once you’ve com- 
pleted initial registration, the 
process of calling and signing 
onto the service is fully auto- 
mated. 

Menu Driven 

The SPEED>S on-line ser- 
vice is completely and carefully 
menu-driven. Rather than ask- 
ing for the name of (he files you 
want to transmit (a memory 
game that most communica- 
tions systems play), it displays a 
listing of your disk directory, 
including file sizes and trans- 
mission times. SPEED>S also 
gives you the option of includ- 
ing a 1 00-character note that 
will be displayed to the recipient 


before he downloads the file. 

Once you’ve told it what file 
to send to whom, the system 
takes over, pulling in your data 
while your screen keeps track of 
how much of the data is left and 
how long you stilt have to wait. 
A 3 1 K-byte program took 9 
minutes to .send and another 9 
minutes to download at 1 .200 
bits per second; a 72K-byte pro- 
gram would probably take 21 
minutes. Those who arc famil- 
iar with exchanging data on-line 
know that these delays are nor- 


BY VINCENT PUGLIA 

Occasionally, a utility comes 
along that makes a program- 
mer’s life much easier. Siturce 
Print is such a program. It con- 
tributes to the programmer's job 
by organizing code into a legi- 
ble formal and by helping to or- 
ganize the documentation and 
debugging processes. 

Source Print supports five 
popular PC language.s — Pascal, 
Modula-2. (JBASE, BASIC, and 
C — as well as ASCII text. Users 
input commands at the DOS 
level by invoking the utility’s 
executable name, the input file, 
the output file, and any optional 
switches. Options range from 
automatic indentation and se- 
lective keyword emphasis 
through cataloging (table-of- 
contents creation and line num- 
bering) to manipulation (extrac- 
tion of specified lines or blocks 
and imbedded printer control 
sequences). Also available are 
options to cross-reference in- 
dentifiers, mark nesting levels, 
and outline code structures. 

Where Source Print contrib- 
utes the most is in its structure- 
outlining feature. Usually, the 
programmer has to sit down 
with the printout and. with the 
help of a ruler and pencil, find 
the matching END for each BE- 


mal and can’t be avoided. 

Receiving files is equally 
well implemented. It even in- 
cludes a polite message that ap- 
pears after the file has been sent, 
informing you that if (he trans- 
mitted program is not satisfac- 
tory. you can immediately have 
your account credited . 

Subscribers Only 

SPEED>S has the same lim- 
itation of all the other electron- 
ic-mail systems: both the sender 
and (he recipient must be sub- 


GIN. The tedium and opptmu- 
nity for error grow exponential- 
ly with the complexity of the 
ctxlc. By setting the appropriate 
switch, you can have Source 
Print draw lines connecting all 
of your program's nested 
bl(Kks. whether each keyword 
is on a separate line or not. 

Smart Merges 

Also indispensable is Source 
Print's ability to selectively ex- 
tract lines for printing or for 
merging into another file. You 
can designate up to 16 files as 
(he input and set each line range 
to be extracted from one line to 
the total file length minus one 


scribers. But unlike most other 
such services, it neither asks for 
an annual fee nor charges for 
on-line time — once you’ve 
bought the software, you pay 
only for data sent and/or re- 
ceived. 

SPEED>S Corp. has added 
a few enticing extras to its sys- 
tem. As well as sending and re- 
ceiving files, users can also or- 
der from a limited number of 
commercial programs and tem- 
plates (once the program is 

(continues) 


line. You extract code by line 
numbers, imbedded identifiers 
(titles and subtitles), or a combi- 
nation of the two. You can also 
generate a table of contents with 
the imbedded identifiers. 

Source Print's automatic in- 
dentation feature allows you to 
set the number of spaces fi>r in- 
dentation or accept a default of 
four spaces. If the source cxkIc 
has indentation, (he program ig- 
nores the original indentation 
and imposes its own. If line 
numbers are present in ihectKJc. 
as in BASIC programs, the 
numbers are right justified and 
the program code is indented. 


if b > a th< 
loop|>rc< 

^ tint II K.-e 


ir b > a then 
f— begin 

•etna,! 

errprcli 

t— enrf. 


r— proceJure tortinlt: 
— begin 

if f irttpass thei 
I 1 — begin 


Sun 67 13-86 15:0 66 


Aldrhurun' s SV7 ulUiiy. .Stturve Print. 4tffcr.\ u sirmiurrtl outline formal feature that 
aulonialiealf} drakes eoiinet linfi lines helweeii proftram-hliH k elements. 


FmmatUng Program (kttle and Beyond: 
Aldebarwi Lsdis’ Source Print 
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SPBED>S 

(continued from preceding page) 

downloaded, (he manuals are 
sent on by mail). The 
SPEED>S package also in- 
cludes a neat little communica- 
tions program (hat is prepro- 
grammed for MCI Mail and 
CompuServe. 

Of course, there are many 


ways to send and receive com- 
puter data, and large computer- 
ized corporations equipped with 
their own networks will have no 
reason to subscribe. However. 
SPEED>S is a well-planned, 
relatively Inexpensive, and tru- 
ly efficient way for smaller 
companies or individuals to ex- 
change data with a minimum of 
fuss and bother. 


F A C T 
FILE 


SFEED>S EUctronie 
Delivery, Version D 
SPEED>SCofp. 

430 First Avc. North 
Minneapolis. MN5S40l-t7)3 
(612)341-0920 
List Price: Software: $50 for a 
single package: $60 for a two- 
package unit. Price per 1 .000 
characters (K) delivered: 12 
cents per K up to lOOK; 7 cents 
per K over lOOK; 3 minimum 
per delivery. Volume discounts 


are available. 

Requires: 2S6K RAM, Hayes 
or Hayes-compatible modem at 
1 .200 bps or higher. DOS 2.0 or 
later. 

In Short: A well-organized and 
well-presented data-transfer 
system recommended for indi- 
vidual users or small corpora- 
tions that need to exchange non- 
ASCII data on-line. 
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Source Print 

(continued from preceding page) 

Because Source Prim is pri- 
marily a structured formatting 
utility for source code, it has 
limitations in the way it handles 
missing keywords. When 
Source Prim finds nonmatching 
keywords, it notes this on the 
command line and marks the 
output file with exclamation 
points. If a block has an end but 
no matching beginning, the line 
containing the block ending is 
marked. If the nesting structure 
is opened but not closed, the 
marker appears at the end of the 
(ext. But in both cases, rather 
than stopping execution. Source 
Prim continues pairing off all 
available keywords. Conse- 
quently. any pairing after the 
missing keyword may be incor- 
rect. 

This, though, is a minor limi- 
tation. To expect the utility to 
insert the missing keyword 
would require at least two more 
pas.ses and could result in even 
more errors. Between the mark- 
er and the outline, you have 
enough information to locate 
and correct the error. 

Source Prim's manual effec- 


tively documents its capabili- 
ties. It also offers a quick-refer- 
ence card, examples, and a list 
of reserved words for the sup- 
ported languages. 

No one can argue the impor- 
tance of having well-document- 
ed. legible source code. And 
Source Print delivers just 
that — at a savings in both time 
and money that you can't afford 
to ignore. 


lUH F A C T 
M F I L E 


Source Print, Versionl.21b 
Aldebaran Laboratories Inc. 
3738 Mt. Diablo B)vd..#3l2 
Lafayette, CA 94549 
(415)283-7084 
List Price: $97 
Requires: I92K RAM, DOS 
2.0 or later. 

In Short: If you program in any 
of the languages it sup^KKts. 
Source Print will increase your 
productivity and cut down 
your debugging time. Not copy- 
protected. 
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Learning dBASE K Plus: 
A Totid AfgmKUdi 


BY IRIS KNITTEL 

ladmitit. I'm a creature of hab- 
it. I settle down comfortably 
with something familiar and eye 
new things with suspicion. So 
when tried-and-true dBASE // 
metamorphosed into dBASE HI 
and again into dBASE III Plus. I 
felt betrayed by an old and trust- 
ed friend. Not only was I being 
left in the dust, but the dust had 
settled. 

For dBASE users like me. 
TLS Software’s A Total Learn- 
ing System for dBASE III Plus 
(TLS) can case the pain of prog- 
ress or teach the program 
afresh. 

A Walking Tour of dBASE 

TLS takes you on a general 
walking tour of the Assistant. 
dBASE III Plus's pull-down 
menu system. The tutorial is or- 
ganized in six parts: Intrixluc- 
tion. Creating a Database. Up- 
dating the Database. Creating 
an Entry Form. Accessing the 
Database, and Generating Re- 
ports. Each section enlists your 
participation in working with 
specific examples. 

TLS supplies you with the 
core of ini^ormation you must 
know to use dBASE III Plus. 
There are a few rough edges, 
(hough. First, (here’s no way to 
get back to a former screen if 
you missed something — short 
of paging through the whole 


chapter again. In addition, (he 
tutorial jumps around too much 
between menu categories, and 
some of the continuity is lost. 
My version also had a few Ille- 
gal Command notations that oc- 
casionally popped up in the left- 
hand comer. And for those who 
are used to instant gratification, 
the disk-generated entries may 
seem a little sluggish. 

TLS will give new or inter- 
mediate users a good overview 
of da(aba.se management. This, 
in turn, will enable them to go 
on and really learn dBASE 111 
Plus by using it with their own 
applications. 


lyU F A C T 
liwiM FILE 


A Total Learning System for 
dBASE ill Plus (entry level) 
TLS Software Inc. 

2005 W. Cypress Creek Rd.. 

#4 

Fori Lauderdale. FL 33309 
(305)771-2100 
List Price: $59.95 
Requires: 2S6K RAM. DOS 
2.0 or later. 

Id Short: A concise, easy-io- 
follow way to either learn 
dBASE III Plus from (he ground 
up or to update your knowledge 
of earlier dBASE versions. 
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TLS uses imeractive si-reem to teach building databases and entering data in dBASE 


111 Plus. Here, the user enters data into a fictional travel agency database. 
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NEW PRICES 



Dynamic ATMF 

AT MULTIPUNCTION CARD 

$149 



tsiai •a4«s707 


1101 Putoy, 


Wxil tnthnry lw 

' N»pMrfty(*rM«9l«N4l mH*. 


Mf«304 


AvfMifTrTtTSI 


ie«ii«f.acoMp*Q»i 



REVIEWS IN BRIEF 


Pemnouse+: TheK/kme 
Without a Tail 


BY GERARD KUNKEL 

Give us freedom! PC-based art- 
ists have been plugged in and 
wired up to the computer for 
long enough. Our mice have 
their tails in the trap, and our 


digitizer pens arc chained to the 
tablet. How arc we expected to 
draw, point, and sketch cre- 
atively with something always 
tugging in the other direction? 
Well, Kurta Corp. offers an al- 
ternative that sets us free. 


The Penmouse+ , a cordless, 
penlike device, uses radio 
waves to communicate with its 
8'/;- by 1 1 -inch tablet. The tab- 
let is plugged into the computer 
through an RS-232 serial port 
and has a very accurate 200-dot- 
per-inch resolution. When test- 
ed with Z-Sofi Corp.'s PC 
Paintbrush and Soflel’s Video- 
gram^ the PenmouscH- tracked 
well, even when drawing with 
fast circular motions. 

Since the Pcnmousc+ func- 
tions as both a digitizing tablet 
and a mouse, it can read the pen- 
to-tablet position as absolute co- 
ordinates (like a digitizing tab- 
let) or as relative c(x>rdinates 
(like a mouse). Switching 
modes is easy: just depress the 
pen tip on the appropriate icon 
on the tablet. The Penmousc+ 
also includes a utility called 
Pensmith. which lets it run any 
program that supports the Mi- 
crosoft Mouse. In this mode, 
the pen operated llawlc.ssly with 
AT&T's Targa Tips image-cap- 
ture and paint system. 

The pen has two buttons and 
a tip switch. Since the Pen- 


mouse + communicates with ra- 
dio waves, it has the unique 
ability to draw through paper up 
to Vi inch in thickness. This is 
useful in tracing diagrams or 
other intricate shapes. 

The pen has a fcw problems, 
notably the top-heaviness and 
unwieldy shape caused by the 
battery that powers it. All in all, 
though, this is still a small price 
to pay for freedom. ; 


F A C T 
E&fl F I L E 


Pen mouse -b 
Kurta Corp. 

4610S.35th St. 

Phoenix. AZ 8S040 
(602)276-5533 
List Price: S295. including 
SpeedSelect and Telepaint soft- 
ware 

Requires: One serial port. 

In Short: A cordless mou.se al- 
ternative that replaces both a 
mouse and a digitizing tablet. 
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Kuril! Corp. 's $295 Penmoune + is u inouseidiKiliziitK pad t oinhiiialioii dial seo ariisls 
free from their PCs hx sendinx signals lo die lahlethy radio waves. 


Network Your PC For Only $79.95 


Easy LAN gives you the benefits of network- 
ing your PCs at a fraction of the cost — S79.95 
per computer. 

► Easy LAN lets you share expensive print 
ers using standard print commands — at 
prices comparable to A-B switch boxes. 

► f^asyLMoperates across a single commu- 
nications line, allowing you to transfer files in 
any direction. Every PC can be both a work 
station and a server. 

► Network operations are user transparent 
and take place in the background. 

^ Modem access with auto dial and auto 
answer is standard. EasyLAN provides pass- 
word protection, disk/directory access 
restrictions and file locking. 


If it does aU you need why spend 
more! It ts the ultimate example qf 
practicality tn a local area network. ” 

— PC MAgadne. 


Installation and Operation 

Thousands ot EasyLAN networks have 
been installed using our Network Install Pro- 
cess. commands such as EZDIR, 

EZeOPY, and EZTYPE are almost identical 
to DOS. 



“I brought access to a laser jet printer 
jbrfSO. "—CONOCO 00 oser. 


Specifications 

► EasyLAN connects up to 18 PCs, XTs, ATs, 
PCjrs or compatibles using RS232 cables and 
ports. PCs can also be connected using port 
selectors, and digital PBXs. 

► PCs operate to 19,200 baud; ATs to 
56,000 baud. 

► Memory required — 20K bytes per 
attached PC. 

► It’s not copy protected. 


Y look for products that make my Job 
easier and save my company money. 
EasyLAN does both.” 

— Mini Micro Magazine. 


Product Support 

EasyLAN users have access to our respon 
sive, professional support staff and the 
24 hour on line Product Support Center, 


“The value is high, ” 

— InfoWorld Report Card 


For Ordering & Configuration Help Call 

1 - 800 - 835-1515 

InCA 408/738 H:iTT 

Ask about the fo.st/Z.AA^ evaluation package 
VISA MasterCard COD 

Sample Ihices & Order Form 

Amount 

$159.90 

$2:19.95 

0 $79.95 ea. 

$219.95 

$49,95 Qty 

TOTAL ORDER 

Server Techaologr, Inc., 1V95C. Duam'Avc, Suitr 107. 
Sunnyvale. CA 940li6. 

Telex 510600.‘M8I 

in England, Ta.shl(l Computer Ltd 01-UU4-44B7 


2 PC Network 
.3 PC Network 
Additional PC's 
2 Port Board 
30' Cable 
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...ABOUT ANALYZING 

VTM TD ATA ^'9^' 9e spreading your 
IvUIV I/nLi/\. spreadsheet a little too thin. Or 
maybe you're starting from scratch. But if wu’re serious 
about data analysis, you're ready for SPSS/PC+'’ - a full 
software family that brings you six high-powered ways 
to complete any data analysis task. 

Enter it. SPSS/PC-i- Data Entry" takes the effort out 
of entering and correcting data. 

Analyze it. The SPSS/PC-i- Base Package pro- 
vides a powerful array of statistical and reporting 
procedures. 

Examine it. SPSS/PC-i- Advanced Statistics" lets you 
get more serious with your data. 

Table it. SPSS/PC-r- Tables" produces presentation- 
ready tables instantly. 


Chart it. SPSS/PC-h Graphics" featuring Microsoft* 
Chart creates shcw-stopping graphs and charts. 

Map it SPSS/PC-I- Mapping" featuring MAP-MASTER" 
-our latest option -creates maps where vast amounts 
of data cap be summarized and presented in one, 
simplepicture. 

SPSS/PC-I- products are being put to productive use 
by serious fact finders in business, government and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. 

So if you're serious about data analysis, step up to 
SPSS/F^-i-. For details, contact our Marketing 

Deparmen, 1/312/329-3640 


SPSS Inc. • 444 North Michigan Avenue. Suite 3000 • Chicago, Illinois 60611 
RM lnEurope:SPSSEuropeBV*PO.Box115*4200ACGorincheni,TheNethenands*Telephone: 4-31183036711*TWX:21019 


SPSS/PC+ runs on IBM PC/XT/AT^ with hard dek. Comacl SPSS Inc for compabbie mcnxomputefs. SPSS/PC-^ . SPSS/PC>^ Data Entry SPS&PC-i- Adwnced Siatiatica. SPSS/PC+ Itables. 
SPSS/PC» QrapNcs and SPSS/PC-i- Mapping are trademarks of SPSS Inc lor its propnatary oompular software. Chan and Mooaoft are trademark s of MKrosoft Corporaaon. MAP-MASTER is a 
trademark of Decision Resources d 1966. SPSS Inc 


aRCLE 172 ON READER SERVICE CARD 


NETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 
AND GET 1 4-30 DAY SOFTWARE RENTALS^ . . 


Every few months. The NETWORK saves its 
members more than $24,000,000 and processes 
over 100,000 orders. 



BiC fl l BrtlM * fJnhrtrsIt^ 

- Bureau Insuriaca 
ijiteljer Alriia— 

Electric 

■ Jtet 150,000 aattsfied cosedUiB^ liana, 


ITT 

Kodak 

tJ0Hetfifaitloac 
Yale Univeraity 


buahicS' 


net. doveramenu. and value minded individuals. 


CALL TOLL FREE 
1 -800-621 -S-A-V-E 



(OrSars— MwnbaraMp and Advtcat) 

In Sllnola call (S1») 2S(M>00a a « ba 
Y ot4r MambaraMp Validation Numbar A 1 S9 
You can validaia youf matnbarsNp nu«nbar and. it you ansh 
placa your heal monay-iaving ordar ovar ttw phono by uKng 
your VISA. MASTERCAflO Or AMERICAN EXPRESS 
Our toowdadgaabla aalaa eenaultanta ara 
on duty Men.-Pri. t:00 AM lo 7:M PM. 
tat. t«0 AM to 5:00 PM CST. 

PERSOfiAL COMPUTER NETWORK 
320 West Ohio Street 
Chlcei^. Illlnoia 60610 
Cat ne«..Join Via PC NFTWORK and start aavint tedayt 
Cuatomar tarvloa and Ordar Statua (312) 200-1507 
l;S0 AM to 4:30 PM. Mon.-frl. C6T 




PC NETWORK • MEMBERSHIP APPLICATION 


TUSi Plaasa anroa m« as a mamoar m lha PC NETIAORK- and sand my cMaiog toalunng 
tnousands of comouiar producis. al al ius> 5^ attova OEALCR WHOLESALE PRICES I 
alao oartodreaRy racana THE PRINTOUT a spaciM up daia on marcnandisa al prices 
BELOW avan ihosa m my wholasila caialog and aH rha omar aidusrva mor«ay-sav>ng 
sarvicas ayailabta to Mam bars 


159 


□ 


Ona-yaar mambarsnio lor $8 
' ^•0-v**' mambarptip lor 
SIS (SAVE $11 
Busmass Soltwra Ranial 
L<brvytorS25add1 par 
yaar-awh Udayraniais 
Games Sohwora Rental 
UOrary tor $10 add I par yaat 


ly compiaie Mlislaclion i$ guaraniaad Plaase 


Bl 1 U.flU 

arlUi SO Day Hantale 

Ona-yaar memoarsnip lor $lb 
^MO-vaar mambarthip for S2i 
(SAVE $61 

BOTH Business and Gama Soflwara 
Rental Libraries lor $30 addi peiyaar- 
wiin 30 day rentals 

*VIP mambars lecaivt aMnca nolica or 
limited quantity marchandisa spaciats 


BHI my ciadR card VISA MastarCard Amancan Eipress 

1 1 II 1 1 1 1 II 1 1 1 1 rn 


Check or money otdar anclosad tor ^ 


Address Apt No 


Cily State /ip. 



IBM-AT APf^EW APR-EOC APPLE «■ 

IBM PC MACINTOSH LISA APPLE Ul 


Listed below are just a lew of the over 30,000 products available 
at our EVERYDAY LOW PRICES! 


•luachip MrAorvura On Sarpn ,>> Tycoon 
Bredarbund Ane>arU Art o! War 
Broderbwnd Lode Runna' 

CBS Go’en Srope Maoa Easy 
CM Vai.e- -v rne SAT 
CDCX Tra-n-np lor Wprfl Sla’ 
CemprahensM Inho lo Persona' Con>pui‘ng 
Davtdaon VothBiASttr MbroAtfar*’ 
Hayden Saropn m 
mdlvMual AoittsorOOS 
iTHMvMual TV fnsfrucfor 
^ Infocom ’ •• 

^ Inlocom '• • • • 


GAMES & EDUCATIONAL SOFTWARE 

iPlease add ft shipping and handling tor sacn tiita ordered from below | 
wnoiesaM 


^ Athion-Tata . 

^ Aahlon-Tsi# • ■••a • 

Borland Sidartio tPnxocva 
Borland Turto Paaca' 

Borland Tu*eo PaacAT 90e' 

Borland SuOe’Ke, 

Breakthrough Sonwara Tmaiv^O 
Caniral PoMt Cooy » PC 
Computar Aisoclaiet Supa-.-a'c IV 
CHpRal ftiaiarch Ga'r' Oei^ioc 
Oigital ft aa aa rch Gam D'aa 
Enartronlea Evrgrapnes 
FOB Pasroadi 
funk Software Soawaya 
Harvard Harvard Proftcf Mana^ 

Harvard Harvard Toisi Proieei Manage' 
Hayes Smancom fi—Naw VT too EmuiariV 
Human Bdga Tn# Uanagamanr Edge 

^ Humsri Edge f-c- f 

hitocom ComarsiPV 
Liteiraa vpatswrirar in 
Loiua Lotus i-^-J 
hMcroPro WerasunlCOO 
MicroPro twvdstar ^COP • 


t28.M' 

aa-TS' 

17, as- 

40 00- 

sooo- 
37, as- 
a6.so- 
21 so- 
29.78- 
29.75- 
24.50- 
19 75- 
34 CO- 

BUSINESS SOFTWARE 

(Pisasa add 82.50 shipping and handUng lor aaeh lllla o> 

5365 00- HtcroRIm RBssaSOOO 

365 00 ‘ - 

24 50- 
29 00- 
34.00' 

51.00- 

303.00- 

16.25* 

239.95- 

35.00- 

117.00- 

143.00- 

55.00- 

32.00- 

175.00- 

225.00- 
58 00- 

24.00- 


Fifghl SrfBiiia'O’ 

Mouse Systems PC Pamt-rum n 
PC nfri 3 CiTOr Macintosh- 
Scarborough Llafiarr^ 

Sierra On-Llna h ng $ OueU U 
Spacirum Hofobyta GATO 
^ Spinnaker 4»'' •• v 


kHeroaoh C Cornotar 
^ Microsolt ' . •-> * 
Microaofi Mwttplan 


55.00- 

125.50- 

275.00- 

209.00- 

250.00- 


Mutllmala LArthmaia Advantage 
MOBS Krionriadgaman 2 
^ Macs *.*.i' .iL,- ■ • 

Norton CoTvnandar 

Open Syitoma A R INV Gl A PVf 3 X 

Power Base P.’we' Base 

Raal World GLAPARPRorOem 

Roaaaori P'oKey Waruor 4 

Ryan MefarlatNl RW COBOL 'Oev Svsfem> 

Stmna Samna * More Proeataot 

SaMMita Boltw a ra Wore Pamecr 

Sohatyla SET Fx 

Software Group Enaou 

SoTtwara PuMlahing PPS Fne Wr,«a G'apn 

SoTTwara PuWlahlng PFS Raeorr 

Sorctm Suparcaie iTi 


Whoiasale 
627 00- 
59.95- 

19 75- 
24 75- 
16.00- 


20TS- 

1925- 

27.50- 


5295.00- 

205 00- 

202 00- 

101.00* 

55.00* 

05.00* 

75-00- 

190 00- 

270.00- 

239.00- 
92 00- 
36 00* 

aa. 305 00- 

200.00- 
aa 350 Do- 
es 00- 

520.00- 

340 00- 

150.00- 
35 00- 

293.00- 
55.00- 
59 50- 

199 00 - 


HARDWARE 

(Pieaaa add shipping and handling chargee found M itattes nasi lo pnea.) 


COMPLETE SYSTEMS 

Appia •Aac-rttosh Appip tic "a CALL 

AT4T e300PCCPU2 5»,775.00- 

640K 2 f>cepy ’ Serial f Pa'anai Mortp Morvrpr 
COMPAQ HartfCkst^CHTB l.ilOOO* 

Ponaena I Fioeoy * 2S6K 
COMPAQ OasAPro 
Hard OSA 2CIM8 * 2S6K > flcvpy 

k IBM Pi:Ri-,-;..s-, - 

k IBM Pi' 

IBM PC AT AM Cor'f’Ci 
IBM PCArSaseiPvr 
' 2tAB Floppy a 2S6K 

DISK DRIVES & CONTROLLERS 


1.910 00- <4r^i 


2.875 00* '60jr> 


MULTIFUNCTION CARDS 

AST SoPaAPierrkum w OK 5315.00* 

► AST .. •••4. 139(W 

AST I 0 Plus If 120.00* 

► AST 4 •. - 4* 325 00- 

Owadram Goiid Card 340.00* 

384K Mvrt'lurKhOri CoKrt Care iV OK 
Taomar Camam MuttituiKiiOh Care 0 k 109.00* 

► IHI 5I3K Memory ■ ;• ■ • 6500* 

► nil Multi 384 4-.... • . . 72 00* 


► nil Multi 1 0 


Iomega Brrnou* &» Oua' MS Orrvas 51.710.00* 36 

k PC Network --*.*2' *. ■■t y Ttmoo- 

Airtooooi Onva Dy Saagaia or Shugan 


PRINTERS 


Same ynit used - - _ 

PC Network 20»e Taoa Backup 
Han HaiQhi a conrnN'a' 

► PC Network •• p • ;• • . 

Tandon 20UB Hare Cara 

► Tandon •- 

» lilt 20MB . '.'i- -- . 

Apiobool Orivas Oy Seagate or Mpcrt>sc<erica 


► 54K Dynamic ri 
ynamic 

k 120K AT Molhar Board Chips : 
k Intel - • > — . OT w 

MODEMS 

k Hayes ■ . - - 4 5525 00- 

Ham SmarTmodam '2000 aiih aea 305-00* 

Smartcom H VT fOP f mu«a«y 

Hayes Smaimoaem 12006 Aone 255.00* 

Hayes Smarfmodam *200 340 00* 

Promatheus Prtxaoeem *200 247.00* 

U S. Robotics Coijrier 2400eP5 Modem 345.00- 


cmaen USP rg new 
ISOCPS 90CCK. Flic * Trac 
340 00- gae Clttten MSP ts NEW- 

*60CPS I32COL ff< • Trac 
495 00- todpr CHiaan MSP 25 fVEW- 

2O0CPS 13X0L Fnc * TiaC 
16 00- Cliltan P-emiere 35 tygw- 

435.00- 'P-W. 35CPS Oaiiraheei I3XOL F'< . Ti^c 

12000- Cltlian 120-0 I2025CPS »0 •* T'aefO' 

35700’ Epaon LA 00 tOOCPSaoCOl LOMudar 

Epaon FX-85 

^ H^c"265d 20CPi» iener UuaMy Pr/niw ■ 
NEC 3550 3JCPS Lerrer Otrasfv Prmiar 
NEC 0050 55CPS Pnnfer 
NEC Pin wr-far p.7 igO 65CPS M2COt 
► Okidata -. - ■ 


k Okid 


•1 It 


ALL I 
nil - 


'2 50' 
■500- 
-6 00 ’ 
'5 00< 


MODEMS ARE 100-. HAVES COMPATIBLE 
iTOOCom Eilarnal 12900- 

2400 Com Eiiainai 277 OO* 

l200CominlernalA • 119 00’ 


MONITORS 

Amdak Video 3'OA Amoar T7L Mpruky 6130.00* 
Amdak CoVf 600 High Res RGB Uonrtor 355.00* 
Amdak CdUr 722 NEW EnnancaO 440.00* 

Magnavoi Ampei iBM Typa TTl Mormpr 79 00* 
NEC jC laOf MuffrS/nr RGB CdVrMUnpriy 46000* 
Prlncelon HK-12 RGB /tAomtor 387 50' 

Princeton HX- f2E RGA tn EGA Ktomior 445 00’ 

Princeton MAX t2E 135 00' 

Supports Eifner Mono or RGB Cvos 
Taian 6X ngn Res RGB Alon>kv 383 00* 

Taken 540 Nignasf Res r72(l>400i 439 00* 

Cur'eni'v Avai'acie fMrrts Arm Persvsi BOB Co'o 


Paiwaonlc XX-Piggi I2D 75 22CPS 
Panjsonlc KX-PT0Si2 18OCPS a Tiaclor 
Toahlba N£M‘ P341 21OCPS i3XOL 
Tothiba 35' Pa- Sa* 2S6CPS I32COL 


VIDEO CARDS 

Narcuiaa Cour Card a Paraap' Port 
Harcuiaa Lkxkxnrome G/wvkcs Ca'ds 
Paradita New Uoami GraphKs Cara 
Orchid Tu’Oo EQA Cara 


h Mono Oua'ify 7, 
nit EGA Plus ■ 

nil H720 • 


ACCESSORIES AND SUPPLIES 


► Brand Name DS DD Diskeltak 

► Db OD Bulk Pack Special 


'250- 
'2 Si? 
250' 
2 SO 


420 00- 

169 00 ’ 
225 00’ 
34500* 
505 00- 
. CALL 

570.00- 

690.00- 

920.00- 
$35.00- 


220 00- 

329.00- 

599.00- 
95500- 


5125 00- 
152.00* 
219.00* 
610.00* 
29900* 


.■52 

252 
>252- 
2 52 


SUA PCDoc.i-'ate Kirymurd rpmpp.r.-e» ea 9 99’ 
'■ ■ Lotus OSase Ltu-r male ano I'the-s 
Sony DSODD snertes 15 95' 

WP Mnlar Paper 2diW S-vefi" 17 00* 

W-.'T'V P•“'^ p-ih owe ahari .-iwri 


S^ruiura. 


iSignaiu'e raouirad lo vahdala mambarsh<D' 


TRENT BEFORE YOU BUY— Mamoarsa'a aiigibia 10 |0<n the NETWORK SBusaiass and Game SottwaraRanta>L«'ar>as to avaluaia products 
lorafuN i4iHagu>4'iorMiV I P > days lo sea <1 they meet your needs Ana the NETWORK Siamai charges are 'ariass man otrier software 
'aniaisarvcas-JUST20*,OFTHEMEMeERWHOLESALEPRCE Walaaiuiaovarl.OOOavallablailtlaainlBM AppMUacandCP'M 


CooyriOhic 1986 PC NETWORK INC 



COMPLETE SYSTEMS 

(Optional local w a rr a nty jarvica avaHaWa m moat mator matro araas) 


“I PC 


NETWORK 


IBM PC BASE 
SYSTEM 

IBM PC W/256K 
Floppy Drive Controller 
2 DouPie Sided Double 
Density Disk Drives 
Mix and Match with 
your Favonte Monitor 
and Printer! 

$1,025.00' 



IBM PC 

HARO DISK SYSTEM 
IBM PC W/256K 
Floppy Drive Controller 
1 Double Sided Double 
Density Disk Drive 
Half Height Hard Disk 


-PI* $1 .467.00 


PORTABLE 
HARD DISK SYSTEM 

2S6K/1 Floppy/20MB Hard Disk 



DESKPRO SYSTEM 

256K CPU/1 Floppy/Hard Disk 


com/m 


iiL . 

$1,910.00* 



$1,999.00* W/30MB 
$1,91 0.00* W/20MB 


Wholesale Prices Change Rapidly... if you ever see a lower price advertised anywhere 
please call! You wilt find the Network’s Price will always be the best! 


64K IBM PC MEMORY EXPANSION KITS 

Quantity Discounts Available. 

Guaranteed lor Life! 



### 

c 


$7.75* 


Set of 
9 Chips 


DISKETTES 

j Guaranteed for LHet 

I Brand name diskettes available in 
boxes of 10 or in bulk packs of 50 



1/2 HEIGHT DS/DD 
DISK DRIVES 



ninth manufacturers like 
T.in<}on/COC/Shuoart/Oume/ 
1 EAC/Hf-Tech and others to 
bring you fanlaslic prices on 
^4ame Brand drives lor your 
PC/AT /XT /or Compatible 


$78.00* 


Quantity Owcounts Available 


■P Lotus 
$2^0- 


INTERNAL PC HARD DISK 


Low Povver/AulomalK: Bool Works on standard PC$ 
and Compatibles includes drive/conlroUer/cables/ 
mounting hardware and instructions 




$299.00* 


20MB 


$367.00* 


Quantity Discounts Available 


Wbixiltrtcct 

$180.00 

MuItiMate' 


'Members pay 8% above this wholesale price plus shipping 


CALL TOLL FREE 1-800-621-S-A-V-E ^memberships^ 

In Illinois call (312) 280-0002 Validation code; a159 

CustOfTtbr Sbrvicb and Ordar Status (312) 280>1S67 



...WITH THESE 15 
UNIQUE BENEFITS 

1 COST + 8% PRICING — The NETWORK purchases mil- 
lions of dollars in merchandise each monih You benefit «n 
receiving the lowest price available and all at )ual 8% abova 
published dealer wholesale price. 

2 OUR 600 PAGE WHOLESALE CATALOG— Members re- 
ceive our 600 page wholesale catalog containing over 30.(X)0 
hardware and software products for the laM PC. APPLE and over 
50 other popular computer systems THE NETWORK S CATA- 
LOG IS THE LARGEST SINGLE COMPILATION OF PERSONAL 
COMPUTER PRODUCTS AVAILABLE TODAY. NOW UPDATED 
QUARTERLY! 

3 IN-STOCK INSURED FAST HOME DELIVERY — The 
NETWORK maintains a giant multi-million dollar Inventory 
of moat popular products, allowing us to shtp many orders from 
stock Non-stock items are typically maintained in local ware- 
houses just days away from The NETWORK and YOU We pay all 
insurance expenses on your shipment EMERGENCY OVER- 
NIGHT SERVICE IS AVAILABLE ON REQUEST. 

4 10 DAY RETURN POLICY — If you are not satisfied, for 
any reason with any hardware compor>ent purchased from 
The Network within 10 days of rsceipt. we will refund your 
entire purchase (less shipping) with no questions asked. 

5 MEMBERSHIP SATISFACTION GUARANTEE— If tor 
any reason you are not satisfied with your membership within 
30 days, we will refund your dues IN FULL 

6 EXPERIENCED CONSULTANTS— The NETWORK hires 
consultants, not order takers, to aid you m product selection 
Our consulting staff possesses m excess of 1 50 man years of per- 
sonal computer product experience We back our consultants 
with our money back guarantee: IF ANY PRODUCT RECOM- 
MENDED BY OUR CONSULTING STAFF FAILS TO PERFORM 
AS PROMISED— WE WILL TAKE IT BACK AT OUR EXPENSE 
FOR A 100% REFUND. 

7 FREE TECHNICAL SUPPORT— The NETWORK supports 
every product it sells Our qualified TECH-SUPPORT staff will 
help you assemble your system, interpret vendor documentation 
and get your software and hardware to work WE WILL GIVE YOU 
ALLTHE HELP YOU NEED. WHEN YOU NEED IT — FREE! 

f Q OPTIONAL BUSINESS RENTAL LIBRARY — All mem- 
O bers can jom our BUSINESS RENTAL LIBRARY featuring 
over 1 000 available titles tor (ust $25 PER YEAR above the base 
membership fee This entitles you to rent business software AT 
JUST 20*. Of the DISCOUNT PRICE FOR A 14 DAY PERIOD. If 
you decide to keep the software, the entire rental fee is de- 
ducted from the purchase price. VIP MEMBERS GET A FULL 
30 DAYS for just S30 above the V. I P. base fee. This also in- 
cludes the game library privileges for a SS combination 
savings. 

OPTIONAL GAME SOFTWARE RENTAL LIBRARY — 
W The Game Rental library is available to members for just $10 
PER YEAR and permits evaluation (or just enioyment) of any 
game or educational software product as above 
4 f\ SPECIAL SAVINGS BULLETINS— THE PRINTOUT 
I U — Issued Quarterly at no charge to Network members only' 
The Printout contains all the New Product listings and price 
changes you need to keep your Catalog up to date Also, we buy 
excess dealer inventories, and store bankruptcy closeouts, which 
we turn around and make available to our members at fantastic 
savings via THE PRINTOUT 

DISCOUNT BOOK LIBRARY — WorkirYg with numerous 
publishers and distributors. The NETWORK has assembled 
a library of over 1 0CX) computer related books and manuals al sav- 
ings of up to 75% from the normal store price 
^ A MEMBERSHIP REFERRAL BONUS— Our rTK>st valu- 
I iC able source of new members is you' To dale almost 40*'. of 
our members have been referred by word of mouth from other sat- 
isfied members For those of you who refer new members. The 
NETWORK will credit a cash bonus to your account applicable to 
any future purchase 

^ Q CORPORATE ACCOUNT PROGRAM_AirT>osi 50*. of 
I O The NETWORK s members are corporate buyers and users 
(see opposite page left) The NETWORK can establish open 
account status and assign designated account managers to ex- 
pedite orders, and coordinate multiple location shipments 
4 A QUANTITY DISCOUNTS — For large corporations, dubs. 
I and repeal or quantity buyers The NETWORK can extend 
additional single order discounts, when available to us from our 
manufacturers arxl distributors 

ONU/VE BULLETIN BOARD-Downioad "Freeware" 
1 O f'^om the nation's largest single concentration of Public 
e'cSetii 


11 


Domain software available' (Set tied into the nation's largest tech- 
nical information network' Place orders, get lech support or con- 
tact customer service from the Network's OnLme. ’not |ust a 
bulletin board but a complete customer information network. 






Simply put: THE '“highest quality and 
best value in computer products anywhere. 





THE conunitment to ottr 
customers is compatibilltY. 
quality, value, 
service and support 

THE “backs 
every product with a 
45 DAY 
MONEY BACK 
GUARANTEE 


and a 

FULL 1 YEAR 
PARTS AND LABOR 
WARRANTY 


THE "MODEMS 

100% Hayes compatible 


THE '“1200 COM EXTERNAL 


This self-testing 1200 BPS modem comes 
with auto answer, auto dial, auto redial and 
a built-in speaker, itua ptk* $i6i.25' 


Special 

Wholesale 

Price 


$129.00* 



THE “MULTI 384 

This multi-function card features 
0-384K memory, a serial port for 
communication, a parallel printer port, 
a dock/calendar with battery backup, 
and a software bonus which 
indudes RAMdisk and 
other utilities, rcuu tsooo- 


THE "1200 COM INTERNAL 


; Features auto answer, dial and redial, with 
[ a built-in speaker, RS 232-C serial port 
' and PC Talk 111. teMipncesiM.rs- 


Special 

Wholesale 

Price 


$119.00* 



THE "COLOR CARD 

100% compatible with the lBM'“colorcard with 
display modes of 60x25 alphanumeric 
and 320x200 graphic. Retail Puce S7S.00* 

$60.00* 

THE '"576K MEMORY + 

Supports 0-576K of available memory and Is 
compatible with all IBM '"PCs. RetaU Price $46.25* 

$37.00* 

THE’"PRINTERFACE 

Supports ail text and graphics features 

and is fully compatible with 

third party software. Retail Price $23.13* 

$18.50* 


THE "2400 COM EXTERNAL 

Bght times the speed of a 300 BPS unit 
makes this 2400 Baud modem tmly 
affordable, and we've made it truly 
compatible. With auto answer, auto dial, 
I auto redial, and a built-in speaker with 
I volume control, rcuui rwe* S346 25- 

$277* 00 ^ 


THE '“H720 MONO 

This monochrome graphics card with 
printer port features 100% IBM '“and 
Hercules'" compatibility, at a fraction of 
their prices. Retail i>rt«s9i.25- 




OSBORN'S 
PAPERBACK SOFTWARE 

• Paperback \Witer 

• Paperback Speller 

• Numberworks 
Spreadsheet 

AB thret for onfy . 

$32.00* 

With the purchase of a PC + 



THE '“20MB HARD DISK 


Featuring a half-height IBM '"PC 
compatible internal 20MB disk drive, 
controller card, connecting cables 
and installation manual. Retail mss 75 

$367.00* 


THE '“MULTI I/O 


Feature for feature. THE '"matches 
the AST'" I/O -t- and comes up a winner, 
with serial/parallel and game ports 
standard, (a second serial port 
optional), a clock/calendar, RAMdisk 
and print spooler. Retail pnee $75.00 



$60.00* 

>ecM 
PtW 


THE “EGA PLUS 

With 256K standard this 100% IBM'" EGA 
and Hercules Graphics compatible card is 
ideal for high resolution graphics display 
of Microsoft"* Windows. Lotus ^ and 
AutoCAD"" Retail Price $283 75* 

$227.00"^ 


*AU tianM Sul^i ta AvaUabllliv-PrtcM Sub|«ei to Cbaivoa 
TM— RagiMafad Tkadamarka of IBM/Aat Raaaarelt 
Mt c roaoW/Haf eu taa'May— 


Thompson, Harriman and Edwards Compute) 



Thompson, Harriman and Edwards 
Computer Products Company Ltd. 


THE PC + COMPUTER 



THE'"PC+ is compatible with all 
business, professional and personal 
software written for the IBM '“PC, It will 
also enhance your productivity with its 
ability to switch to an 8 megahertz clock 
rate, enabling you to run your software 
twice as fast as the IBM'“PC.THE'“PC + 
also comes standard with an “AT'' style 
keyboard, correcting the inefticiendes 
found by IBM '“on their regular PC 
keyboard. 256K standard (640K optional) 
on the mother board will allow you to run 
memory intensive programs such as 
Lotus 1-2-3, DBase III and Framework 
without adding extra memory cards. Plenty 
of power, with a 135 lAfett source and 
lots of room for expansion 
with 8 card slots is also 
standard. Base unit 
includes: 256K RAM. 

Computer with 
One 360K S'A" Floppy 
Drive, Dual Turbo Clock 
Speed, 8 Expansion 
Slots, 135 Wfett Power 
Supply, "AT" Style 
Keyboard, Full 
1 Year Vferranty 
and 45 Day 
Money Back 
Guarantee! 

Retaii Price $566 25* 


THE MOST INCREDIBLE 
LIMITED TIME OFFER IN 
COMPUTER HISTORY, FROM 
THE “and PC NETWORK... 


Special 

Wholesale 

Price 

$444.00 

(Mon-.t.-'f No'. Included) 


THE™PG 

256K RAM, 

IBM "PC 
compatible, 

®360K 5.25” 

Disk Drive, 


AUTHE 

products 
in this 
special 
sale 


are 

offered 

thru 


. T - 1 THE PC -f IS well built 
! ; ^ and has enough company’ 

^ support behind it to make it 
— a very attractive alternative to 
j higher-priced competition. ” 


PC LABS FIRST liOOK/AUGirsT 1986 


Turbo Speed, 
‘‘AT’ Style 
Keyboard 


Special Wholesale Price 


PC Network 


*A11 prices in this ad arc wholesale— PC Network 
Members pay wholesale + 8% and shipping. 


CALL TOLL FREE A1N5 


(800) 621-SAVE 

In lUinofs (312) 280-0002 


44 . 00 * 


$469.00* for 640K System 


Products Company Ltd. 


CKCLE 245 ON READER SERVICE CARD 

Dealer Inquiries Call THE '“at (312) 642-9626 
319 Wfest Ontario Street, Chicago, Illinois 60610 






With our free 
oflfei; these boards 


The boards are the Above™ These coprocessors 
Board series from Intel accelerate most of the soft- 

The coprocessors are ware that supports Above 

8087 and 80287 Math Co- Board: 1-2-3* Symphonjf 

processors. Also from Intel. PYamework E™ SuperC^c; 

Put them together and Auto CAD™ and just about 
you get one swift system. any other math intensive 

And one great offer program worth its algorithm. 

Because now when you And you can run your 

buy an Above Board you can coprocessor with any 
get a math coprocessor; fiiee. Above Board you like. 



Genuine Intel 


Personal Computer Enhanoement | 


- l/Hjts is a rpjdstprwl tradomark ofXohLs Dwrfopmwt Wrmsoft Is a rpf^prpd Iradon^ of Wrinsoft Corporation. 1 2-^ns a n^errd tracknnaric of Ix>ius 

D(*vrt<ipm4*nt CorporatHW. Symphony is a irark'mark rfl^iLs Dpvpk)i)CTK*nt Cor^joratkin, FVamowcMk II is a tradptiiark of .Ashton Thtr. SupwOilc is a rfRlstcrrd frarloniark 
ofCcMnpuUT A.swK'iati’s Inti »mati(>twl. AutoCAD isa tracienuirk<rfAiitodesk, Inc. Offer VjUkl June23 SepU*mix*r :J(). 1986 Gcmtl only inrSA.Canaiia.ajidl’SAterrilorw«. 
Void whiTc* iHohibited. taxed or restricted 1^ law. Va^d fof^aU^yenskins of Above Board. Redeemat^only througti InteL Abow is a traik'mtirk aitd Intel a nftlstrnxl iraiieniark 
(/imel^QpippratkxtO Intel C()rporaiion. V ^ 
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coprocessor 
will be going fesL 




Like the new Above 
Boaid PS/AT 

It gives you expanded 
memory —which meets the 
LotusVlntel/Microsoft* spec, 
conventional memory— 
up to 640K, and extended 
memory- capable of sup- 
porting prot^ted mode 
operatirig ^sterns. 

Plus serial and parallel 
ports, print buf- 
fer; and RAM 


disk. AU packaged into a sin- 
gle slot. And all guaranteed 
to run at 8 MHz. 

Of course there 
are also Above 
Boards that provide this 
same memory —with and 
without ports —for your 
PC/AT, M'and compatibles. 

Det^ on how to get 
your free coprocessor chip 
are in specMy marked 
Above Board packages. 

Or call us at 

(800) 538-3373. 

But you’d better 
hurry Because 
after September 
30, this offer will 
be long gone. 


Lotus users prefer SIDEWAYS 
\xy a very wide margin. 



Especially new Version 3. 

Sideways'" has always been the favorite way to print nearly every- 
thing that’s too wide for a printer. Not surprising. 

It's quick. It’s easy. And it makes clean, one-piece printouts as wide 
as you like - without stapies, glue or tape. 

And now Version 3 goes even further. 

Reach new widths in 1-2-3' printing. 

New Sideways makes short work of those wide 1-2-3 spreadsheets. 

No need to make print files. Just highlight a range and print right from 
your worksheet file using familiar Lotus-iike menus. 

Mix bold, underlined and expanded type, all on the same page. Print 
through or skip over perforations. Make the finest extra-wide printouts 
this side of typesetting. 

An end to unfinished Symphony’ printouts. 

New Sideways conducts itself perfectly from right inside your 
Symphony session. Just “add-in” Sideways and select it from your Symphony 
menu. Move effortlessly from Symphony to Sideways and back again, and 
print the whole score in one movement, without an intermission. 


No matter what software you use. 



Sideways prints the right way with non-Lotus software too. Including 
spreadsheets, databases, word processors and project planners. 

Choose from nine different type sizes. Print bold, underlined and 
expanded - whatever your software can create. Even foreign 
language and line-drawing characters. 

Sideways Version 3 for the IBM® PC 
and all popular dot-matrix printers. 

Available now at computer dealers 
everywhere. Or directly from Funk 
Soft^we with your check. Visa or 
Mastercard. 

At just $69.95 a copy, you’ll never 
want for width again. 


Funk Software, 222 Third Street, Cambridge, MA 02142. Phone (617) 497-6339. 

Copyright 1985. Funk Software, Inc. Sideways is a trademark of Funk Software. Lotus. 1'2‘3 and Symphony are registered trademarks of Lotus Development Corp. 
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VIEWPOINTS 

■ FROM THE EDITOR’S SCREEN ■ BILL MACHRONE 


Life 

WITHOUT IBM 

Will IBM depart from the personal computer marketplace? If it does, which lines will it 
abandon? And who will be left to set the standards? 



I magine the personal eomputer business 
without IBM — not as if IBM had never 
participated in it, but as if it had left the 
marketplace. 

Inconceivable? Maybe not. 

Consider the article in The New York 
Times (June 19, 1986) in which IBM 
chairman John Akers was quoted: "Re- 
garding the company's ability to compete 
with the growing numbers of IBM-com- 
patible personal computers, Mr. Akers 
said the company would continue to differ- 
entiate its personal computer line through 
products and .service. But he warned, if 
pans of the computer industry become ‘in- 
creasingly commodity-like' — where price 
becomes the main factor — ‘you will prob- 
ably see the IBM company departing from 
those parts. We are in the business of high 
margin sales.' 

Before you start counting the days until 
IBM discontinues its personal computer 
line, it's worth reading between the lines. 
Akers is saying that IBM won't attempt to 
compete in hw-proftt commodity busi- 
nesses. To the extent that it can make mon- 
ey selling PCs with the IBM label, it will 
continue to compete against one and all. If 
IBM fell it was really important to keep on 
making PCs, it would be better equipped 
than anyone else to do it at a low price. 

You can't underestimate IBM's ability 
to be a low-cost manufacturer. The Pro- 
printer is a perfect example. It's made al- 
most entirely by robots, it's cheap, and it's 
easily the best prtxluct in its price class. 
Many of the manufacturing techniques 
pioneered for the Proprinler are applicable 
to building PCs. And we all have a long list 


of improvements that could be made to the 
existing PC to increase its attractiveness 
without running the cost out of sight. 

IBM's distribution channels make a dif- 
ference. loo: they tend to keep the price 
high. IBM has been adamant about distrib- 
uting PCs through authorized dealers, but 
who .says this has to be sacrosanct? Mr. 
Akers's words notwithstanding, there 
could be some future accommixlalion be- 
tween IBM and the discount/direct-sales 
market. If it turns out to be in IBM's inter- 
est to sell a commodity, it will find ways to 
flood the market with its machines. 

DECREASING MARKET SHARE im- 
age leadership is important to IBM. While 
some sources say that IBM is selling only 
35 percent of uxiay's PCs and ATs (down 
from 70 percent a year ago), that may be 
enough. It certainly is enough volume to 
maintain standards. We don't know, how- 
ever, if it's also enough to make money. 



There is a percentage below which IBM 
cannot fall: some customers are .so com- 
mitted to the idea of True Blue that they 
will pay any reasonable price for an IBM 
personal computer. The reasonable price 
for an IBM prtxluct can be 1 5 to 20 percent 
higher than its competition. The number of 
IBM-committed buyers is somewhere 
around 20 to 25 percent of the market. 
These buyers are motivated by compatibil- 
ity, service, and their National Accounts 
discounts. Unfortunately for IBM, even as 
the absolute number of machines it sells 
rises as the market continues to expand, its 
percentage of all machines sold drops as 
PCs find their way into more and more 
small businesses. 

Small businesses have never had much 
of a rapport with IBM. Aside from selling 
them the oecasional typewriter, IBM 
hasn't had the entry or the caehet with 
these companies. Small businesses have 
far more in common with Tandy and the 
computer stores, most of which are run as 
small businesses. True, computer stores 
often recommend IBM-based solutions, 
but when the chips are down, making the 
.sale is more important to the retailer than 
selling IBM. IBM's Product Centers were 
never successful in bringing the IBM mes- 
sage to small businesses because they 
couldn't carry the breadth of choices at 
prices that appealed to smaller companies. 
The Prtxluct Centers only confused the 
lines of distribution in that they made no 
.sense when compared with authorized 
dealers and didn't fit into the National Ac- 
counts scheme. They have now vanished 
from the seene. 


I 
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illiumion: Cuy Henne 



\ I I. W F () INIS 


■ FROM THE EDITOR’S SCREEN 


NO OTHER LEADER The prospect of 
a personal computer market without IBM 
is unsettling in one respect — standards. 
For better or worse, the PC, XT. and AT 
have been de facto standards. The combi- 


nation of hardware and software has been 
the rule book by which everyone plays. 
But software designers, ever in search of 
more performance, have written to the 
BIOS instead of to MS-DOS or even di- 


ATTENTION 


dBASE OWMERSI 



L J' 


Peak Performance 
...with FOX A celler 
products 


OUICKCODE tfie dBASE Program Generator 

Far more than just a simple screen painter or limited application generator, OUICKCODE writes up lo 15 
kinds ol dBASE programs - immediately usable, easily customized programs with complete program logic 
- aulomaiically. Beginners can set up a complete running system - including an indexed database with 
browse and search capabilities - the very firsi day, with no programming. Experienced programmers can 
cut their coding time by 70% using QUiCKCODE’s data validation and computed fields capabilities. 
OUICKCODE also features an automatic menu generator, report library, and the ability to reiationaiiy imk up 
to 8 databases. 

OUlCKREPORT the dBASE Report Wrtter 

The most powerful report generator ever seen on a micro. OUlCKREPORT can produce any kind of 
report. From the simplest one column report to complex pre-prinied forms . ! . no ) 0 b is too tough for 
OUlCKREPORT! Just look at these features: 

You can connect up to 6 databases m one report and break on up lo 16 fields which you select. Define 
individual headings and totals for each and every break field. Create as many calculate fields as you need 
using your own formulas. Sort on up to 16 fields. Setect only data which meets your requirements. Use special 
printer features, like BOLD. UNDERLINE, and ITALICS anywhere m me report. Define reports up to 
255 columns wide. 


Other Fox & Getter dBase Time-Savers include: 



dCRAPH ttie dBASE Graplilcs System 
dUTiL tfw dBASE lecribox 
QUICKINDEX the High Speed indexer 
OUicxmcK the High speed Packer 


Call or write today for 


FOX<SGELLER 

604 Market Street. Elmwood Park. New Jersey 07407 
(201) 794-8883 • Telex: 311256 


(XrCkCOCC. OUCKCODE-n. OGRAPK nad dUTl arc uadamaths oi fv> & G«ie'. inc OuCkREPOAT. OUCKIHOEx .'tnd 
OUCKMCK are trsdematks ol Fu* & Ge<*e>. Inc dBASE OBASE-E. and dBASE-ii ^USarelrademarhaol Asnion-Taic 
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rectly to the hardware. In so doing, they 
undermined one of the higher principles of 
the operating system — relative machine 
independence. Compatible manufacturers 
were forced into impossibly small comers 
in which to innovate or to differentiate 
their products. If IBM were to leave the 
market, who would set the standards? 
Who would decide which hardware con- 
figuration wa.s the “right" one? Whose 
BIOS would be the "official” version? 

Such a move might have the unexpect- 
ed side benefit of forcing software design- 
ers to write to the operating system instead 
of the hardware. Software performance 
might drop somewhat, but since overall 
hardware performance is going up dramat- 
ically. we will never actually see the de- 
crease in performance on our desktops. 

No compatible manufacturer is the in- 
heritor of IBM’s standard-setting role, no 
matter how much several of them would 
like the title. If IBM leaves a market seg- 
ment. the only viable standard-bearer is 
Microsoft. Only Microsoft has the clout to 
bring (and keep) manufacturers in line so 
that software products will continue to 
work on a wide variety of machines. Mi- 
crosoft will do its coordination through 
DOS licenses, not through Windows. Win- 
dows is unimportant to the slow, 8088- 
based machines, but it will, along with 
DOS 5.0, help coordinate the designs of 
80286- and 80.586-based machines. 

Although the PC AT is PC compatible, 
IBM regards it as a different pnxiuct line. 
The processor, and hence the machine’s 
future, is different. Frankly, there is little 
danger that IBM will leave the AT market, 
even though IBM’s sales are being serious- 
ly eroded by everyone from AT&T to PC’s 
Limited. IBM has obviously pinned its of- 
fice automation hopes on the 80286 and 
will go up against anyone who threatens its 
intended supremacy in this market. 

Will IBM stop making personal com- 
puters? No way. Will it slop making 8088- 
based machines? Very likely. With hard- 
ware and software development for the 
8088 all but stopped, it doesn’t really mat- 
ter. The future is in multitasking operating 
systems and connectivity. 

IBM is, after all. the consummate mar- 
keting company. PCs are useful to IBM as 
long as they sell IBM solutions to your 
business problems. 
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The New $119 SummalVlouse’ 
The power and reliahility 
of an electronic mouse. 
For about 1/2 the cost 





Application type?: 

Name 

Title 

Company 

Address 

City 

State Zip 

Mail to: SmnmagiapMa Coipmlioii, 

777 Slate St. Ext. , Fairfield, CT 06430 

(203)384-1344 pc, 


Compatible with om 200 
leading soltwaie programs. 


Ml this for only $119. 

That's about half the 
price of other electronic mice and of 
mechanical mice which can’t come 
dose to the performance of 
SummaMouse. 

Why mickey mouse around with 
a more costly, less useful 
mouse. Ckxitact your 
dealer or Summa- 
graphics today for 
nwre information 
about Summa- 
Mouse. 

Or 

complete 
and return 
the coupon 
below. 


NEW 

SUMMAMOUSE 


Please send me more information. 

□ User GOEM □ Dealer 


Our new all electronic, optical 
mouse is an amazing engineering 
feat. 

No mouse is smarter. 

SummaMouse comes with built-in 
microprocessor controls and 
Microsoft® emulator driver/menu 
software to help you get maximum 
perfotmance from both your mouse 
and your computer. 

Cursor movement, windowing 
and interaction with spreadsheet, 
graphics, general business and other 
software applications Is a snap. For 
more sophisticated applications like 
CAD and vrorkstation graphics. 


Two-way communication aids in the perform- 
ance of sophisticaled graphics. 

SummaMouse offers diagnostics 
and full, two-way communications 
so you can program our mouse to 
perform complicated tasks. 


Our elecfronic technology delivers 100 times 
the reliability of medmical mice. 


MKkMieal MTBF* 1.9M kn. 
'Mnn Tirnt BMwvm Fiilun . 


No mouse is 
moie reliable. 

Unlike mechanical 
mice which are 
susceptible to wear 
and dama^, our electronic tech- 
nology delivers 150,000 hours of 
maintenance-free perfomiance. 
That’s 100 times greater than the 
industry standard. 


No mouse is mightier. 

SummaMouse offers a 
high resolution of 
100 lines per inch for 
smooth cursor control 
and perfonnance; 3 ac- 
[tion keys to program up 
to 6 functions; variable 
baud rates from 1200 
to 19,200 BPS and 
Auto-Baud plus compat- 
ibility with over 200 
leading graphics and 
windowing software pro- 
grams, including IBM* 
Drawing Assistant® and 
Top View;'” AutoCAD,™ 
fVtersaCAD”andCADKEY;™ 
DR™ Series; Dr. Halo II;™ 
GEM™ Series; GSS™ 
Series; Imigit;™ Lotus 
1-2-3* and \risiCalc;* 
Microsoft* Windows and 
Microsoft applications; 
PC™ Series; and majw 
word processing programs. 

[ ElKlnnlc MTIF‘ IM.m m. 


•Surtrn w grirha a Catoimmim.Mtltm CORPOfWION 

rivBSSI nWHim wim We ■MW ■■■pWWTV 
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NEW FROM SYSGEN: 

THE COMPARISON IOMEGA* 
DOESN'T WANT YOU TO SEE: 



Bernoulli Box 

Sysgen" DuraPak" 

10 Mbytes per cartridge 

15 Mbytes per cartridge 

$1795 for first drive* (plus $280 for bootable 
controller, for a total of $2075) 

$1295 for first drive” (includes bootable 
controller and installation hardware) 

Floppy-based technology (average media life 
expectancy: “hundreds of hours") 

Hard disk technology (average media life 
expectancy: ll.OOO-t- power-on hours) 

External, desktop-consuming system 

Internal, zero-footprint system 

Large. BVb" x 11" cartridges 

Pocket-sized AV*" x AVa" cartridges 

90-day warranty 

Full one-year warranty on drive and media 


Sysgen's new DuraPak gives you all the transportability, 
security and unlimited expansion that have made 
removable media so popular— in a smaller, more 
convenient, more re//ab/e format. No wonder it's so widely 
used in government and military applications: It's a better 
removable mass storage system for the IBM* PC/XT,'" 
PC-AT or compatibles. At an absolutely unbeatable price. 
Want to compare dual-drive configurations? 

DuraPak gives you all the 
advantages listed above, 
at prices that make the 
competition look positively 
greedy: Sysgen's 30 Mbyte 
dual-drive DuraPak system 
costs you $2095, /nc/udmg 
bootable controller. Iomega's 
20 Mbyte dual-drive 

478S3 Vtorm ${>••»«$ Stvd Fremont CA 94^39. (419) 4906770. lelei 4990643 
TraOemwk$ $y$4|en. OurePjk Sysgen, Inc . I6M PC'XT. PC AT inierrkMionalBuvness Machines 
Corporadon Revered Trademarks The Bernoulli Boi.lomesa lomegaCorpwadon, iBM 
lnterrtalional6u$>r'e$sMachinesCorporal>orr ' BasedonsuBestedretaiipncemlormalion 
avai<at)ie&i'86 


Bernoulli system costs you $2695, plus $280 for their 
controller. And at $3775 for their 40 Mbyte dual-drive 
system with controller, it's easy to understand why they 
don't want you to see this comparison! 

Like what you see? Find out more; Call our toll-free 
hotline for your 
copy of the Sysgen 
product family 
brochure, or for the 
DuraPak dealer 
nearest you. 

Literature Hotlin^. 

1 - 800 - 821-2151 Dept. 50. 

SYSGEN 

INCORPORATED 
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Lotus 

1-2-3 

*319 


Paradox 

*469 


dBase III 
Plus 

*389 


FramcWork 
II 

*389 


Multimate 

Advantage 

*269 


Word 
Perfect 4. 1 

*209 


Software 


Word Proctttmg Editors 


FANCY FONT 

$139 

FINAL WORD 11 

$219 

MICROSOFT 


WORD 3.0 

$279 

MULTIMATE 

$219 

MULTIMATE 


ADVANTAGE 

$269 

OFFICE WRITER! 


SPELLER 

$239 

PFS: WRITE 

$ 89 

SAMNAWORDIII 

$259 

THINK TANK 

$109 

TURBO LIGHTNING 

$ 65 

VOLKSWRITER 3 

$159 

VOLKSWRITER 


SCIENTIFIC 

$259 

WORD PERFECT 4.1 

$209 

WORDSTAR 2000 

$249 

WORDSTAR 2000 + 

$289 

WORDSTAR PRO 

$259 

XYWRITE III 

$239 

Database Systems 


CLIPPER 

$359 

CONDOR III 

$339 

DBASE III PLUS 

$389 

KMAN2 

$339 

PARADOX 

$469 

PFS: FILE/ REPORT 

$169 

QAA 

$219 

QUICKCODE III 

$159 

QUICKREPORT 

$159 

R BASE 5000 

$359 

REFLEX 

$ 89 

REVELATION 

$499 


SfirMKlsnMtS/ 
Inteorslod Psckso*s 
ENABLE 
FRAMEWORK It 
JAVELIN 
LOTUS 1-23 
MULTIPLAN 
OPEN ACCESS 
SMART SYSTEM 
SPREADSHEET 
AUDITOR 
SUPERCALC 3 
SYMPHONY 
TWIN 


$349 

$389 

$419 

$319 

$135 

$259 

$439 

$ 99 
$209 

$449 
$ 79 


‘CALL FOR SHIPPING COSTS 


QrSOKICS 
CHARTMASTER 
DIAORAPH 
DIAGRAM MASTER 
ENERQRAPHICS 2.0 
FREELANCE 
OEM DRAW 
ORAPHWRITER 
COMBO 
INAVISION 
MAPMASTER 
MS CHART 
PC DRAW 
PC PAINTBRUSH 
PFS: GRAPH 
PICTURE PERFECT 
SIGNMASTER 
WINDOWS/DRAW 


Pro^scl Msosgomonl 
HARVARD TOTAL 
PROJECT MANAGER 
MICROSOFT PROJECT 
PROJECT SCHEDULER 
NETWORK 
SUPERPROJECT + 
TIMELINE 2.0 


Cofnmuntcstiui.^ 
Produciivily Tools 
CARBON COPY 
CROSSTALK 
PROKEY 
RELAY GOLD 
REMOTE 
SMARTERM 
SMARTCOM II 
SUPERKEY 

Sist. ■: 

SPSS/PC * 
STATQRAPHICS 
STATPAC GOLD- 
WALONICK 
SYSTAT— NEW 

Accounling 

BPI 

GREAT PLAINS 
lUS EASYBUSINESS 
ONE WRITE PLUS 
OPEN SYSTEMS 
REAL WORLD 
STAR ACCOUNTING 
PARTNER II 


$219 

Network A; ; itcaiions 
DBASE III LAN PAK 

$639 

$309 

KMAN2 

$899 

$199 

MULTIMATE 

$639 

$339 

MULTIMATE 


$209 

ADVANTAGE 

$749 

$149 

OPEN SYSTEMS 

$459 


RBASE 5000 

$799 

$299 

REVELATION 

$999 

$259 

SAMNAWORDIII 

$799 

$239 

WORD PERFECT 

$450 

$189 
$209 
$ 99 

Languaoes/Utllilres 


$ 89 

C86 C COMPILER 

$319 

$245 

COPYWRITE 

$ 45 

$149 

FASTBACK 

$ 99 

$119 

LATTICE C 

$269 


MICROSOFT C 
COMPILER 

$249 


MS BASIC COMPILER 

$249 


MS FORTRAN 

$229 

$279 

NORTON UTILITIES 

$ 59 

$249 

QUICK BASIC 

$ 75 


TURBO PASCAL 

$ 49 

$339 

TURBO PROLOG 

$ 69 

$269 

XENIX 

SCall 

$239 

ZERO DISK 

$ 70 


NEC 
Multisync 

*529 


Mountain 
Drivecard 20 

*719 


DtsKlop Envtronmant6 
DESOVIEW $69 

GEM DESKTOP $39 

• M MS WINDOWS $69 

I SIDEKICK $39 

$ 149 

Hardware * 

f ff MuinluftCtlOO B<r.f • 

’ AST ADVANTAGE 

(128K) $349 

. AST6PAKPLUS(e4K) $169 

AST IK) MINI $139 

AST MP MINI $199 

A$TPREMIUMPAK(S12K)$359 
*3®* AST RAMPAGE PC $249 

*<®* AST RAMPAGE AT $459 

AST SHORTRAM (OK) $159 

INTEL ABOVEBOARD 
$309 PS(64K) $329 

$479 JRAMAT-3(0K) $239 

$309 JRAM3(0K) $179 

$159 ORCHID CONQUEST (OK) $279 

$409 ORCHIDECCEL(0K) $399 

$399 PCTURS0266(1MB) $799 

PC TINY TURBO 286 $459 

$529 QUADBOARD (64K) $139 


Display Boards 
HERCULES GRAPHICS 
CARD 

HERCULES COLOR 
CARO 

PARADISE MODULAR 
GRAPHICS 
OUADRAM EGA-f 
SIGMA COLOR 400 
STB EGA PLUS 
TECMAR GRAPHICS 
MASTER 

TSENG ULTRA PAK 
TSENG ULTRA PAK-S 


Emulation Boards 
AST 5211-11 + 

AST 5251-12 
AST BSC 
AST SNA 
IRMA 

SMART ALEC 5251 


Modems 

AST REACH 1200 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
HAYES 2400B 
TRANSNET1000 
VENTEL 1200 
HALF CARD 
VENTEL 1200 PLUS 
WATSON 


$159 

$259 

$369 

$449 

$339 

$399 

$429 

$369 


$649 

$499 

$489 

$599 

$799 

$699 


$359 

$389 

$349 

$579 

$549 

$279 

$369 

$299 

$339 


Mass Storaoe/Backup 
IOMEGA 10 + 10 

W/INTFC $1999 

IOMEGA 20 + 20 

WnNTFC $2599 

IRWIN 120D 20MB 
TBU $ 599 

IRWIN 145AT 40MB 
TBU $ 699 

MOUNTAIN DRIVECARD 
20MB $ 719 

PLUS HARDCARD 10MB $ 569 
PLUSHARDCARD20MB $ 719 
PRIAM42MBAT $949 

SYSQEN SMART IMAGE 
20MB (INT) $ 625 

TALLQRASS $ Call 

TECMAR OIC-60AT TBU 
(INT) $1199 


Quadram 

EGA+ 

*369 


Hayes 1200B I 
Halfcard 

*349 


Monitors 
AMDEK 310A 
AMDEK 600/722 
NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON SR-12 
PRINCETON HX-12E 
PRINCETON HX-9 
TAXAN 122 AMBER 
TAXAN 630/640 

Networks 
AST PC NET 
NOVELL 
ORCHID PC NET 
3 COM 

Priniers/Riottais 
BROTHER 
TWINWRITER 
DATA PRODUCTS 
DIABLO 635 
EPSON FX-8S 
EPSON FX-286 
EPSON LQ-800 
EPSON LQ-tOOO 
HP 747$A 
NEC 3550 
OKIOATA 192 
OKIDATA 193 
OKIDATA 292 
OKIOATA 293 
TOSHIBA P321 
TOSHIBA P341 
TOSHIBA P351 
Devices 

KEYTRONICS 5151 
KEYTRONICS 5153 
MICROSOFT MOUSE 
PC MOUSE W 
PAINT + 

Accessories 
CURTIS SURGE 
PROTECTORS 
DATASHIELD BACKUP 
POWER 

DATASHIELD SURGE 
PROTECTORS 
GILTRONIX 
SWITCHES 
MASTERPIECE PLUS 
MICROFAZER INLINE 
BUFFERS 
256K RAM SET 
8087 MATH CHIP 
80287 MATH CHIP 


JRAM 

AT-3 

*239 


$159 
$429/539 
$529 
$449 
$179 
$499 
$539 
$529 
$159 
$469/539 


$Call 

SCall 

$Call 

$Call 


$ 939 
$Call 
$1149 
$ 399 
$ 549 
$ 589 
$ 729 
$Call 
$ 799 
$ 379 
$ 519 
$ 539 
$ 689 
$ 499 
$ 829 
$1069 

$179 

$299 

$129 


SCall 

$135 

SCall 
S 39 
S 135 
$199 


IRMA 

Board 

*799 


on all ordars over $1000 00. credit card orders 


and prepaid orders 



m 












RAM-ResidenI Program Users... 


IT'S EASY TO WIN 


W 



THERE 



Referee"' stops 
RAM-resident 
program 
conflicts. 

If you use desktop 
organizers, spell 
checkers, keyboard 
enharx:ers or other 
RAM-resident prograr^s, 
you may have already discovered 
the horror of "RAM Cram." 

RAM Cram occurs when memory- 
resident programs compete 
with each other (and wth 
applications programs) for 
control of your keyboard or 
other computer resources. 

It's a fierce competition that can 
cause your computer to lock up 
completely. Then you pay the 
penalty— in lost time and lost data. 

With Referee, you make the rules. 

Referee, by Persoft. is a new type of 
software that puts you in total control of 
your RAM-resident programs. And that 
puts Referee in a league all its own. 

You can create your own RAM Teams'^ 
for specific applications programs. 

Team Superkey'” and Sidekick'" with 
Lotus 1-2-3'". Or call in Prokey'" and bench 


the others when you switch to dBASE 111'". 

Load all the programs you need at the 
beginning of your workday. Referee auto- 
matically activates and deactivates the ones 
you need according to your set of rules. 
Instantly. Invisibly. You can also use Referee to 
unload programs from memory— even those 
with no unload option of their own. 

Referee’s Sideline'" nrenu enables 
you to control RAM-resident 
programs from within an 
applications program! 

ft's ideal for integrated pack- 
ages like Symphony'^ You 
can use a keyboard 
enhancer with the 
spreadsheet module. 
Or deactivate it. enter the 
word processing module 
and activate your favorite spell 
checker. It's easy. And you never have 
to back all the way out of the program! 


Referee puts an end to RAM-resident 
program conflicts. It solves a very big 
problem for a very small price. 

s easier to win with the Referee on 
your side. For more information, and for the 
dealer nearest you. contact: Persoft, Inc., 
465 Science Drive, Madison. Wl 53711, 
(608) 273-6000-Telex 759491, 


persoir 


C Copyr>gni 1966 PanoH. ine *M leMrwd 

R«i«rM S«abne. and RAM Tean-« are irademaiw o( Peraoft. inc 

&dekch and Superhey are ragotered irademarka o> Borland lniamai<ona. Inc 

Lolwa 12-3 and Sympnony are 'tgoiarad iraoemarki of Lotus Oavaiopmani Corp 

Riokay « a tradamarK of RoaaSofl. Inc 

d8AS£ III It a ragtoered trademark of Atnton-Tate 
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Ibm steals ncc 

BY DEIAULT 



.4^ the only big American company at the moribund NCC in Las Vegas this spring, IBM was 
all over the place, spouting about ‘ ‘connectivity’ ’ and giving embarrassing rap-style demos. 


N cc 1 986 . What do you write about 
when there’s nothing to write 
abtjut? Senior editor Bill Howard 
kept saying that he’s never before gone to a 
wake where you had to wear a plastic 
badge. Estimated attendance was 20,000 
or so. This is a far cry from the throngs that 
previously poured into this once-popular 
elder statesman of computer shows. 

To make matters worse, IBM somehow 
co-opted the show. 

Except for a few names like Hon- 
eywell, IBM was the only big American 
company to show at the National Comput- 
er Conference (NCC). 

IBM had the best booth. And all its 
sales reps were hooked to microphones 
that transmitted to little speakers over the 
individual displays. It was a neat idea. 
When one of these showmen was talking 
to some guy. we could all listen in. The 
idea was to save people from having to an- 
swer the same questions over and over. 

Golly, this is nifty. I thought to myself, 
I hadn’t gone to NCC for the past 2 years 
for one reason or another and wondered 
when IBM first used this sound system. I 
asked around, but nobody knew. Finally 
one fellow took me to another fellow who 
supposedly designed the system. 

“You’ll have to talk to a press person 
about the system," he said. 

"Huh? I only want to know if you used 
it last year." 

“Uh, yes." 

“When did you first start using it? 
That’s all I want to know. I haven’t got 
time to talk to a press person for such a 
simple question." I said. 


“Uh. We’ve used it for 3 years. But if 
you want to know how it works, you have 
to talk to a press person . ’ ’ 

This reply infuriated me. I was only 
asking because I thought it was a nifty sys- 
tem and that IBM .should get some acco- 
lades. But this guy wasn’t proud of it; he 
was worried about losing his job if he 
talked to the press. He was defensive and 
obnoxious. “How it works!" I said. “It’s 
a microphone hooked to a speaker!" 

I had to wonder what kind of sheepish 
personnel they’re training at IBM who 
haven’t got the guts to make the simplest 
comments about the most mundane things 
without permission from Mom. 

In the meantime, because DEC, Hew- 
lett-Packard. Data General, and the other 
name-brand manufacturers had dropped 
out of NCC. IBM ran roughshod over the 
show. NCC and IBM were synonymous 
this year. It almost seemed planned— a set- 
up. IBM used its platform to make a jillion 
boring announcements. At every turn, it 
promoted its new buzzword; “connectiv- 
ity." The press ate it up. 

RAPPIN' BIG BLUE IBM even tried 
some comball demonstrations, the worst 
of which was a "rap” demonstration that 
was embarrassing to watch. Using a black 
female employee. IBM attempted to be 
funny or cute, I guess. 

The woman was on a little stage with a 
couple of printers. She would talk in rap. 
then explain herself like this: 

This isn't the kind of pitch you'd expect 
to hear from IBM. After all, you can’t 
hreak-dance in wing tip shoes. But despite 


our image. IBM is hip to your needs for 
systems that work together to help you 
communicate. I'm Dot Hutchins, a sys- 
tems engineering manager from IBM in 
Boston, and I'm rapping with you Uxlay 
because rap music, believe it or not, has a 
lot in common with IBM. Take our print- 
ers, for instance — like rappin' , they're 
fast, they’re happinin' , and they both have 
some pretty outrageous ways of expressing 
themselves. I’m talkin' dots and colors. 
I'm talkin' bar codes and data and word 
processing capabilities. Tm talkin' total 
printer connectivity. 

I’m talkin’ who are they kidding? 

LAST NOTES ON NCC As for the rest 
of the show, the Smothers Brothers, Paul 
Revere and the Raiders, the Righteous 
Brothers. Juice Newton, and Ray Stevens 
were playing the Las Vegas strip during 
NCC. This led one cynic to call the whole 
scene "The Big Chill meets NCC.” When 
will these old-timers retire? 

The smartest exhibit at NCC was the lit- 
tle Alka-Seltzer booth between halls where 
they were giving away samples — much 
appreciated. I’m sure, by the hapless ex- 
hibitors. 

The biggest attraction in the 108-degtee 
Las Vegas heat was the new Wet and Wild 
water-slide park. It was dubbed “Ameri- 
ca’s Wettest Park." I thought it appropri- 
ate that it would be in the same town as 
America’s wettest show, (Groan!) Or is it 
that the show was slipping? No, it was slid- 
ing! Stop me if I’m going too far. 

My final recommendation for NCC; 
move the show to Reno. 
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PC 


r MicroCom Systems i 

OUTSTANDING 


SOFTWARE 

For IBM PC's and Compatibles 


SISAU 0UANTTT1ES FOR TEN Ofl MORE 

tl OW f CMSKt OR MORi WTm TMt COURON 

□ CAO 1 — Aftarrvra. an object ortenied CAD 
program, and Supergraph 3 Color gr req'd 

□ COMM 1 - The ever popular QMODEM 2 OE 
modem communications program 

□ COMM 2 - PROCOMM 2 3, an excellent 
fTxxtem program with terminal emulation 

n COMM 3 — Communicatior^ utilities to be 
used with QMOOEM or PROCOMM 

□ DATABASE 3 — The Phase relational 
database manager with query language 
FINANCE 1.2 — (2 disks) PC-Accouniant and 
a personal fir\ance mana^r 

□ GAMES 1 — Chess, 3-D Packman, Kong, 
Spacewar, Janitjoe. and more Color gr req’d 

□ GAMES 2 — Quben, Pango, Centipede, 
Mor>opoiy. Zoarre, and more Color gr req'd 

Q GAMES 3 — Blackjack (you set rules). Arm 
Chair OB. and Empire (war game) 
n GAMES 4 - Star Trek, the original Collossai 
Caves ADVENTURE, and Castle 
Q GAMES 5 — The HACK adventure game 
from the universities Like Rogue 

□ GAMES 6 - Pinball. Othello, Dragons. 
Sopwith (fly one), and more Color gr req d 

□ GAMES 7 " Round42 (16 color graphics). 
Backgammon. Risk, and more Color gr req’d 

□ LANGUAGE 2 - The renowned SMALL-C 
compiler and a C interpreter' 

□ LANGUAGE 3 - 8086/808B assembler, 
disassembler, and tutorials 

□ LANGUAGE 4 370 assembler language 

on the PC' A must for IBM 370 users 

Q LANGUAGE S - Turbo Pascal interactive 
debug, pop-up help, formatters, etc 
Q MUSIC 1 — Many clever tunes, and an 
excellent color graphics music editor 

□ ORGANIZER 1 — OESKMATE. a sidekick 
clone, and the JUDY caierxtar program 

□ ORGANIZER 2 — Menu driven project 
management using critical path scheduling 

□ ORGANIZER 3 - The PC-OUTUNE 
wir>dowing outline editor/thought organizer 

Q PICTURES 2 — High res digrtized graphics 
pictures Color graphics required 
Q PINUP 2 — Provocative high res digitized 
graphics pinups Color graphics required 
Q PRINTER 1 — Font and sideways utilities, 
spoolers, banner makers, and more 

□ SPREAD 1 - The PC-CALC spreadsheet 
program 

Q UNIX 1 — A Unix command shell and various 
Unix commands for DOS Emacs, etc 

□ UDLITIES 1 - A collection of invaluable 
general purjxise DOS utilities A must 

□ UDLITIES 2 — More invaluable «neral 
purpose utilities including NEWKhV 

Q UDLIDES 3 — A comprehensive set of 
debugging and diagnoSic utilities 

□ UDLIDES 4 - The Ultra File Utilities. 
Norion-like utilities for diskettes 

□ WORD 2 - Waterloo Saipi (like IBM’s 
SCRIPT) text formatter for the PC 

— NEW (LATESD RELEASES — 
m COMM 4, 5, 6, 7 - (4 disks) Latest RBBS 
Bulletin Board System 14.1A 
DATABASE 1.2 — (2 disks) File Express 3 7, 
menu drrven database mar^ager 

□ EDUCATION 1 — Interactive DOS tutorial tor 
new PC users Makes teaming DOS painless 

□ LANGUAGE 1 — The artificial intelligence 
languages USP (XUSP 1 6) and PROLOG. 

□ LANGUAGE 7 — Pascal interpreter/compiler 
Great for learmng/debugging Pascal 

□ PRINTER 2 — Letter quality print for your 
Epson compatible printer 

□ WORD 1 - PC-WRITE 2 6, a powerful and 
complete word processing system 

□ WORD 3 - The PC STYLE writing style 
analysis program 


Cost ol Disks 
CA Res 7% Tax 
Ship/Handling 




I MIcroConi Systems I 

X. P.O. Box 51657, Palo Alto, CA 64303 ^ 
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V I I -, W 1’ O I N T S 

■ JOHN C. DVORAK 


Inside track 

Microsoft buys a competitor — ploy or positioning? 
And a super new telecommunications program. 


L a,sl month, one of (he most signifi- 
cant events in the history of micro- 
computing took place. Microsoft an- 
nounced the purchase of Dynamical 
Sy. stems. 

Dynamical is the company that devel- 
oped Mondrian, a TopView clone dial 
supposedly runs rings around TopView 
and takes up two-thirds less memory. 1 
saw it some time ago and it was hot. even 
though TopView was not. Professors and 
wizards coded the thing. With z.ero mar- 
keting experience or expertise. Dynami- 
cal figured that it would market it to 
OEMs (original equipment manufactur- 
ers). It figured wrong. TopView itself 
never took off. and Dynamical’s OEM 
strategy failed. The pnxluct should have 
been marketed directly to end users right 
from the beginning. 

Be that as it may. the product repre- 
.sented a threat to both TopView and 
Windows. Supposedly, Dynamical had 
tried to .sell Mondrian to IBM. but I was 
told that "they were talking to the wrong 
guys." Maybe not. 

It’s entirely possible that IBM would 
rather do business with a company like 
Microsoft than with a bunch of guys 
working in an Oakland attic (where the 
coders slaved away). On the other hand, 
it may just be that there’s more to this 
deal than meets the eye. 

Here’s the scenario: Microsoft 
bought out Dynamical for a song. "No- 
body got rich on this deal." I was told by 
one source. "They got a lot le.ss than you 
can imagine." .said another. Nobody 
knows exactly what Micnisoft paid for 
the company, but it seems to be some- 
thing like S200,0(X) and some stock op- 
tions. Microsoft also gave eight pro- 
grammers lifetime jobs (how noble of it). 
Meanwhile, unstated in the press release 


and unknown to Dynamical is the real 
possibility that IBM will end up with 
the code and that Microsoft will clean up 
in royalties. 

Here’s where this sale fits into the 
overall scheme of things, A slew of mi- 
crtxiompuler manufacturers arc trying to 
standardize an 80386 machine to do an 
end run on IBM. Phoenix Software is 
leading this group with support from 
companies like Compaq, which should 
have supported (or bought) Dynamical 
when it had the chance. IBM doesn’t 
want to sec an early use of the 80386. 
however, because it will impinge on its 
profitable System 36/System 38 busi- 
ness. Instead. IBM wants to milk the 
80286 for all it’s worth for as long as pos- 
sible. At the same time. IBM wants to cut 
off some of the clone makers from taking 
tix) big a slice of the IBM pie. And. final- 
ly. IBM surely doesn’t want to see the 
marketplace confused by an 80386 ma- 
chine designed and standardized by a 
committee. 

So, IBM plans to release PC-DOS 5.0 
earlier than expected. Version 5.0 is said 
to be hotter than hot. It will feature 
true multitasking. IBM hopes to make 
the 286 so attractive that there’ll be no 
early interest in 386-bascd eompulers. It 
would very much like this move to 
breathe years of life into the PC AT gen- 
eration. 

PC-DOS 5 .0 will be called something 
new. incidentally. It will he dubbed Su- 
per-DOS or Taskmaster or who knows 
what. 

According to gossipmongers. there 
will not be an OEM version of DOS 5.0. 
and somehow TopView will be part of 
the .system — maybe in ROM. As it now 
stands, the IBM version of TopView is 
simply tixi massive to pul into ROM 
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cheaply. So here comes Microsoft with 
its version of TopView which is decked 
out and ready to ROM. The end u.ser 
will never know the difference. Let's call 
it TopView 3.0 or some such nonsense. 
Meanwhile, let’s guess which 80386 ma- 
chines will be out of luck in the compati- 
bility game. 

Even if IBM doesn't want Mondrian, 
Microsoft can put it into a Windows inter- 
face and sell it to Compaq, Hewlett- 
Packard. Wang, and some of the other 
afso-rans. 

Then again, perhaps Microsoft can 
make itself a sweet deal with Godfather 
Big Blue to quietly remove Mondrian 
from the market, leaving no TopView 
clones for anyone. Get the picture'? 

In addition to all these machinations. 
I’m told that IBM has truckloads of 
TopV'/'cH’-specific software ready to roll 
when it announces the new operating 
system and new ROMs. This all should 
take place before the end of the year. 
We’ll see. 

Meanwhile, I don’t like the looks of 
any of it. 

Genuinely Interesting Software De- 
partment. The hottest software package in 
the country right now is a shareware or so- 
called user-supported telecommunications 
software package called Procomm. It was 
written by a couple of guys named Smith 
and Barkelew who sequestered themselves 
in the Missouri woods .so they could dedi- 
cate their lives to this thing. It costs a vol- 
untary $25! Most user groups have gotten 
copies by now. My copy came from a 
ComputerLand salesman. 

Written in C, it is a fabulous telecom- 
munications package that has fancy 
windows. PC-To/L-compatible opera- 
tion, and does file transfers in Xmodem. 
Kermit. Telink. Modem?, 'YModem. 
YModem batch, and ASCII capture. It’s 
hot stuff. It has a superb feel. From PIL 
Software, Box 1471. Columbia. MO 
65205. Call on the company’s BBS at 
(314)449-9401. [ij 



640K. 10MB. Mono. 
NEWISHMIPrtlOOPoiUblE 
TOSHIBXroRTABLES 
tlOOP1.US.MOK,20i 
3l00sj>. lOmb.BWk 
NEWI SPERRrm Basic. 5t2K .. 
Enhanceil. 1MB.44MBHD . 



.S399 
S3B0. 389*699 


JUKI55tO Color 
BROTHER Tmnrilci .. .. 

HR.15XL/M1509 2024LQ 

ERSOH 

FX-85 S375 FX-286 . $520 

LO-BOO . $549 LQ-IOOO $749 

LX-BO $225 RX-IOO $399 

FIUITSUOP21O0flP22OO . $365/450 
CARON Laser PnnUr . $1999 

NEC 

ELF-350 $389 P5/P5XL 

NEC 3550 $759 P6'P7 

OKIOATA 

ML-192 $339 ML-193 . 

ML-292 $429 ML'293 . 

PANASONIC 

KX-PIOSI $245 KX-P3131 

KX-P1080 $219 XX-P1592. 

SILVEREEDEXP500 800 
TOSHIBA 
321 341/351 


GenTech 


HARO DISKS t TAPE BACKUP H DENTECH STANDARD 


ATftT6300 2&6K.20r.Mono SCALL 


SCALL 

St1d9 


PC256K.2Dr S1199 

PC256K. 1DR.20MB $1599 

PC256K IDf. 10MB. 

10 MB Tape $2099 

PC2&6K lOr 20Me. 

10 MB Tape SCALL 

XT640K. 1DR.30MB. 

60M6 Tape SCALL 

AT512K. lOr. 20MB 

60 MB Tape SCALL 

ATS12K. lOr. 60MB 

60 MB Tape SCALL 

inXTRA 

XTRA-XPIII512K 20MS $2114 

XTRA-2256K 2Dt S969 

XTRA-3256K.20MB $1329 

XTRAXt SCALL 

*'*'"pC6w 20MB $1749 

PC8 Enhanced. 20MB . S3399 

NECAPCIN 

H102MMono20r $1162 

Hl21C20MB.Color $1899 

H121Cw'AUT0CA0 . $3699 

NECAPC IV 

H400 1 2MB dr (AT Compal) . S2679 
TELEVIDEO 

TeleCAT 80286. 20MB S2499 

PANASONIC 

Sr Partner 256K.20f. $1199 

Sr Partner256K. 10MB S1329 

Exec Partner S1649 

Busi Partner FX 200 2Dr $1099 

WANG 

PC-PK62 Dr. IBM Emulation $2100 
PC-PK6 t Or. 10 MB. IBM Emul$3200 
WOA40S12K.WPM015 . $2100 
APC 80286. S12K. 1 .2MB dr . $2300 

ZENITH 

2F-148-42 $1050 

ZF-t7t-42 Portable $1679 

ZF.158-52 20r . $1439 


INTERNAL HARO DISK KITS 
FOR PC XT 

PRIAM 40 -60MB SCALL 

SEAGATE. TANOON 

10 20 30MB $389 459 789 

INTERNAL HARO DISK KITS 
FOR IBM AT 

PRIAM (30 mill 

51 72M8 $945/1199 

SEAGAL 30MB (40mil) $699 

MOUNTAIN HARO CARO 20 30M8 SCALL 
PIUS HARD CARO lO^OMB $535 689 

CORVUS All models SCali 

IOMEGA Bernoulli dual lOMB $1899 

IRWIN Tape Backup Systems 

Internal 10MB'2()MB. $459 575 

External 10M620M8 $599740 

TAUGRASSTG5025 SCALL 

EVEREX 60MB Tape backup $899 

ARCHIVE 60MB Ext Tape $699 


PLOTTERS t DIGITIZERS 


CALCOMP1043GT . . 
HOUSTON INSTRUMENTS 
TG1011 . $619 DMP-41'42 
0MPSt/52S3759 0MP-51MP 
OMP-29 $1750 OMP-56 



$969 1119 1 
$459-649 1 

SOFTWARE 


ASHTON-TATE DBase 111 •»- 

$419 

$489 ' 

1 Framework 11 

$419 

$579 ' 

' COPY It PC 

$29 

$189 
$460 , 
$219699 

MICROPRO Wordstar Propak 

$239 

1 Wordstar 2000 

$259 

1 MULTIMATE 

$229 


1 SSI WordPerfect v 4 1 

. . $225 

SCALL : 

: PfS; Write File Plan Graph 

$85 


GEN TECH AT 

IBM AT COMPATI- 
BLE. 8MHZ 1 t 2MB0R 
KEYBD1PAR 1SER 640K 
UPT01 MBONBOARO $1395 

GEN TECH PC $495 

IBM compatible 8088 
system unit 640K, 360KB 
drive. Keyboard 




ROLAND 

DXY-101 $420 DXY-800 $635 

DXY-880 . . $914 DXY-980 $11% 

GTCO All Models SCall 

HITACHI Tiger Tablet II $619 

SUMMAGRAPHiCSSummasketcfi $399 
SUMMAGRAPNICS 1812 . $699 

lOUNE (A to E size) .. $3995 


MONITORS ft TERMINALS 


TORCH TTLGreenAmber $99 

AMDEK 

Video300 300A310A . $125/130165 

Color 600 722 $429 529 

MITSUBISHI All Models SCall 

PRINCETON GRAPHICS MAX-I2E $175 
HX-12 HX-12E Sf-12 . . . $469/509 599 
NEC 

MULTISYNC Color Monitor $559 

POWERGRAPHICS Monitor $1099 

Advanced Color Monitor $569 

ROLAND 

MB-121GAS109 MB-142 $269 

QUME10IG $329 

SONY KV-131 ICR $479 

TAXAN630'640 $455 525 

WYSE 

WY-30WY-50<WY-75 $319439 599 


COMMUNICATIONS & NETWORK 


HAYES 

Smartmodem 1200 2400 . $369 599 

12(X)6 w’Smartcomfl $350 

NOVATION Smancai Plus Ext $319 

PRENTICE POPCOM CIOO/XIOO $219-229 
raOMETHEUS Promodem 1200 $315 

NOVELL Networking . . SCall 

OCAIRMAFasllink SCALL 

ORCHID PC NETWORK . $795 

NETWORK Smartcomll SCALL 


AST Six Pack Plus 64K $159 

Advantage S3M 

RAM page $299 

EVEREX Edge SCALL 

HERCULES Graphics Plus $205 

Color Card $155 



INTEL Above Board PC 'PS 
PARADISE 5-PAK 


QUAORAM 

Expanded Quadboard 64K 
MicrofazerParParlCK 
Microlazerll . 

EPIC EGA w'64k 
SIGMA DESIGNS 
TECMAR Graphics Master 
TAUTREEJ-RAM3PC 

J-RAM3AT 


MEMORY UPGRADES 1-9 

10+ 

64KSet 

CALL 

CALL 

128KSet 

$53 00 

$49 00 

256KSel 

..$3500 

$30 00 

8087-3 

. . . . $119 

$109 

8087-2 

$159 

$149 

80287 

$189 

$179 


SURGE PROTECTORS 

ONGUARD 6 outlet S22 

CURTIS Diamond Emerald $33/45 

NETWORK Wiretree'Plus . . $39/55 

KENSINGTON Masterpiece $95 

COMPUTER ACCESSORIES SCall 

OATA$HIELOS-85S-100 59'69 

EMERGENCY POWER SYSTEMS 

OATASHIELO PC-200 . $315 

SOU Mini SPS 400 $599 

TR1PPELITEBC*425-FC $399 

OATASPEC Switchbox 2 way $49 


DISKETTES 3.S-DSD0 S.2S-DS00 

3M 

$30.50 

$19.00 

MAXELL 

29.00 

21.00 

FUJI 


17.50 

SONY 

36 00 

17.00 

GOLDSTAR 


13.90 

TDK 

27.00 

1500 

BULKDSOD 


.65 


CUSTOMER SERVICE 


401 - 781-0020 


800 - 843-4302 

217 Broadway. Suita 615. NY. NY 10007 
Hours 9-6 EST. Monday-Saturday 
VISA. MASnRCARO. AMEX Accepted 

All returned non-delective merchandise 
are subject to a 20% restocking cha^e 
Geniech reserves the right to change 
advertised pnces. 
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COMPUnR 

THAT 

CONQUERED 


F inally— a computer that breaks 
through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286'- runs at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

For just $2,695, can you afford not to 
be a “power user”? 









The 12-megahertz 286'- and 10-megahertz 286'" come 
complete with 1.2 megabyte floppy disk drive, 1,024K 
of high-speed RAM, 200-watt power supply and an 
AT-style keyboard. 

Both feature SmartVu'*, an alphanumeric LED panel that's 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286'" and 286'^ have been created by the best team 
of computer-hardware designers in the business. .A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computing environment. And erery 286'“ and 286'^ is 
bench-tested and run through an extensive burn-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting thousands of high-performance PCs to customers ranging from Fortune 
500 companies to solo users has been applied to designing the most advanced personal computers ever 
produced: the PC’s Limited 286'" and 286'^. 

Naturally, the J2,295 286'“ and 52,695 286'^ are backed by PC’s Limited’s One-Year Limited Warranty, and 
by our 30-day Money Back Guarantee. 

Twelve megahertz or ten megahertz ... the choice is yours. In high-performance computing, the choice is 
clear: PC’s Limited. 
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CONQUERS 

SPACE. 
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20 MB HanI Diik System for PC 

[acludo IMkIoo Hard Dtak. Wnum Digital Comtollet. QMn, Manual, SoAwatc. and Mourning 
Hatdtnie Boots from Hard disk Our Hard DMt SysKiu are compatible with the latest msiom of 
the foUowIni compuien: IBM PC, IBM XT, AT&T 6300. Compaq Oeskpto, Ikndy 1000, Tindy 
1200, PC's Limited Ihibo PC. Leading Edge PC (Both Modclsi, Sperry PC, Wyse PC. ITT PC. and 
most other Compatibles. 

PLEASE SPECIFY YOUI COMPUTU TYPE WHEN OBDERINC 
OfKYearV^rranty' 



SIAOnn, 20, 30 and 40 MI6 
HIGH SPEED 40 MS ACCESS 
HME HARD DRIVES EOR AT” 

20MEC ‘579 30 MEG •699 
«meg^819 

Uses linear >bice Coil ActiTaMr Heads park aotomairally 
ai power down. Includes Seagate Full Height Hard Disk. 
C^e. and Mountir^ Rails Boots from Hard Disk. 

One Year T^tramy' 




UNIVERUL GRAPHICS CARD II 

•199 

* Fully compatiMe with IBM CGA, Ptanirooks COLORPLLS. 
IBM Monochrome, and Hercules compatible graphict modes 

• Includes Paiallel fon and fos in a ’’short" slot. 


MONO-II 

•129 

• 12* b nl 

• Til si^Hl iTUi 

• Buii-in swM and ti bme 


K'SUMinD 
RGR-1 MONITOR 


• lIMHdM pilch 

• RGB Input 

• 12-ioch screen 

• 690x240 rtsoluikm 

• 16 colon 


M'S UMITID AT MUITIfUNaiON CARD 


Piggy Bxk Board tS9 w/OK 

• Expandable to 3 MEG (1.5 on Board! I. Son Piggy Back Boatd) * Supports 
64 or 256K RAMS • ParaDeilfort • Serial ^ |2od serial opiiofl) tirvfS 

•1V9 W/OK 


xr* POWER 130W 

‘99 

Solve Shut Power Problem 
Diiealy leplaces Power Supply in PC* 
Fully XT* compatible. 

One Year Tftnamy ' 


Call for latest prices. 

• Limited Wirranty 
FREE SHIPPING in the continental I'nited States via I'PS Ground. 


: 'iai 






Read what Hie experts say 
about the PC's Limited AT. 


“I have no qualms recom- 
mending this system to 
experienced users who 
need the added speed.” 

— Sol Libes, 
Mtcro/Systems Journal, 
January/February 1986 


“The PC’s Limited AT'” 
proved to be the functional 
equivalent to the IBM*^ 
product, only faster. Priced 
at roughly one-third less, 
it rates as one of the best 
bargains available.” 

— Winn L. Rosch, 
PC Magazine, 
February 25, 1986 


“If price is your primary 
consideration, skip both 
AT&T’' andTI® and choose 
this issue’s best buy, the 
PC’s Limited AT'". Check 
its benchmark results — 
you won’t be sacrificing 
performance to save 
money.” 

— PC Magazine, 
Editor's Choice, 
February 25, 1986 


And iff that's not enough to convince you, 
now we've got a 30-day money-bcNlc guarantee. 


One Year Limited Warranty 

80286-based System Unit (Rurts at 6MHZ. 8MHZ t)ption 
included at no extra charge.) 

• 1024K on Mother Board 
• 1.2 Meg Floppy Drive 

• Q)mbined Floppy/Hard Drive Grntroller Card 
• AT Keyboard 

• 192W Rwer Supply 

• 2 Serials and 1 Parallel Port 

• Clock/Calendar with Battery Backup 
• Operations Manual 


$1495 


I'm Michael Dell. President of PC's Limited. And I w-ant you to know about your latest industry-leading step. We're so sure 
that you'll like everything about our PC’s Limited AT that we're willing to offer you a 30-day money back guarantee on it. 
This machine, with I024K on the Mother Board and an 8MHZ option included at no extra cost, has been a standout since 
we introduced it. So give us a chance to show you what it can do for your operation. With a deal like this, there's no way 
you can lose. (And see the opposite side of this page for information about our 1\irbo PC'", plus details on our guarantee.) 


Ccp>r;.ght-- 


- .-.-..-.l-rial 




TOTAL SAnSWCnON CtAJUNTtl 


When a PC's Limited Ttoiho PC b on your 
desk, youli think it's a heodiiner tee. 


. .a good machine. And a 
heck of a buy. . . a fine 
box. One I'd happily 
choose over Big Biue's 
original. . . no status. . . 
beyond the status that at- 
taches to getting twice as 
much for your money.” 

— ^Jim Seymour, 
PC Week, 
August 13, 1985 


“It almost sounds un- “We tested a wide variety of 

believable." software on the machine 

— MIS Week, and everything ran well .. . 

August 21, 1985 The bottom line for any- 

one considering buying 

one of these computers 
would seem to be this: 
PC’s Limited sells quality 
systems for extraordinarily 
low prices.” 

—PC Week, 
October 29, 1985 


’ 16'bit 8088-2 System Unit 
(runs at 4.77 or 6.66MHZ) 
’ 640K on Mother Board 
’ 360K Floppy Drive 


• AT Style Keyboard 

• BOW Power Supply 

• Operations Manual 

• One Year Limited Warranty 


$795 




J 


J 





Our TUrbo PC^^'has sold In large quantities since the first week we introduced it. Of course, that's not surprising, since we 
were the first company to break the 1800 barrier with a machine that outruns the “Big” name by a 40% speed factor. Now, 
we’re going to extend the margin even further by offering a 30*day money back guarantee. If that sounds good, it’ll look 
even better when one of our llirbo PC’s is on your desk. So call us today. We’re guaranteeing youli like what you get. 


glPC'S UMITED 

SALES CALLS OUTSIDE TEXAS. 1'600^26'5150 
SALES CALLS INSIDE TEXAS. l>800>2S2-8336 
1611 Headway Circle. Building 3, Austin. Texas 78754 
Sales Calls from anywhere in the country, (512) 339'6962 
Technical Support Calls, I'fSOO) 624*9896 or PC’s limited BBS (512) 339*4127 
Customer Service Calls, M800) 624*9897 or MCI MAIL: PCs UMITED 
lelex No. 9103808386 PC LTD FAX (512) 339*6721 





30 Day \ 
Mone\' Back 
Guaranurc 


Expandable to 376K 
Supports 64K or 2S6K RAMS 
Fits in Short Slot 


3M*Tai>donKard Didc 
Software inciuded 


300/1200 BAUD HAYES COMMnBU MODEM 

Internal S159 External tl79 

(fits in short slot) .... 


w/OK •/, 

• Upgradable to 384K 

• Cluck/Calendar 

• Includes Software 

• Parallel Port 

• Serial Port 
•Game Pori 

TWo Year Warranty' 


Serial port 
Parallel port 
Clock 
Software 
Fils ia short slot 


Miisubtshi Electronics Half-Height. DS/OD 
Also available for AT" in gray 


mu unsnenoN guarantu 

wuiAnn 

For warrany service, one year limited warnniy on PC's Limited products Contaa tecbiUcal Support for a Return Authorioiioa 
SumberiRMA). Returns must be accompanied by your RMA. the invoice, and a brief ex{danation During the warramy period. PC's 
LimHcd will repair or repixe itenis M our option 

M>MT TOTAL MTISMCTION OIIAIANTU 


Bxks up S Megs per minute 
Runs under MS DOS or PC DOS 
Pulse Software Included 


PRICES & 
MACHINES 
THAT ADD UP 
TO THE BEST 
BOTTOM LINE 


One'S UMino 


aiSQegl &qiLJ^^^Bl26-5ISO 
AtBUNUliUlilLILLll-LMI-2SA4MA 

froaaaywbere l« ib eco —tfy .|SI2| LSM62 

PCsUmhrd BBS (5121 359-4I2* 
$enrkrCmi-tn»A24-Bllte MCt MXttrPCi LIMITIO 
TekiWi.glOBOBSBbKUD aX(SI2)SB-672t 


Any iwm bought from PC'sLimurd nay be mumed wKbtti )0 itapfn>n the liiw u was shipped (or a full lefand of your purchase prtet Briumed 
hcBB nusi be ts-nr*. not modified or damaied. with ill winany cards, manuals and packaging moa Eenmed Hems muM be dipped prepaid 
atidMsuied, and must bear i K’l Limued Oedn tetuni AMbonBiwntOUloa the diippuig label Call PC's Umtted Cunu met Suppotr DepaitneM 
lorCaA Nunrdu Murd ahet )0 days fiom dale of shlpawnl 

CONMMItTIP 

When tboppmg for PC products, aik our compnnois about Mr refund policies 

MiisuMsbi. iMel. IBM. Hcmtn. ftaMtoflics. Seagaw. Western Diglal. ATAT. Compaq. Ibndy. leading Cdgc. Sperry. Tyse. and ITT am tegaarted 
irademarksof rtidrrespenivecDiiipanws lUf K. IBM XT. IBM AT. am mdemarki of IBM Corpotauoo lear^ Edge K. Sperry PC. Vyse PC 
Compaq Oeskpio, AIBT 6}00. IXndy 1000 and Ibndy 1200 ate itadeaiarks of tbrir trspectivt companies 
Some quamirs nay be limlwd K's Uniwd lelli eqiHpmem cmdied m be eompliaBa wirb PCC CItaa B uandards AB peicn are subteci K) c1>a<lge 
arUbOHi aaOte 
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Whether it’s BASIC, COBOL, 
Pascal, “C”, or a data base manager, 
you’re being held back. 

Held bade because the langua^ 
has frustrating limitations, and the 
progrmnming environment isn’t 
intuitive enou^ to keep track of 
wdiat you’re working on. 

In the real world, there’s pres- 
sure to do more impressive work, in 
less time, and for more clients. 

Wve been given some incredibly 
powerful hardware in recent times, 
hut the languages aren’t a whole lot 
better than they were 20 years ago. 

So, whatever langua^ you have 
chosen, by now you fed it s out to 
get you — because it is. 

^ire, no language is perfect, but 
you have to wonder, “Ain I getting 
all I deserve?” 

And, like money, you’ll never 
have enou^. 

Pretty dismal, huh? 

We thought too. 

So we did something about it. 

We call it CLARIOf^^ 

You’ll call it "rnemUbk.'’ 

Distributed on 7 diskettes, 
CLARIS consists of over 200,000 
lines of code, taking 3*- years to 
hone to “worldclass” pmormanoe. 

With CLARION you can 
write, compile, run and debug 
complex a^lications in a 
Neiw Yoik afternoon. 

Even if you’re in Savannah. 

It gives you the power and 
speed to create screens, windows 
and reports of such richness and 
clarity you would never attempt 
them with any other language. 

Because you would have to 
write the code. 

With CLAMON you simply 
design the screens using our 
SC^^MER utility and then 
CLARION writes the source code 
AND compiles it for you in seconds. 

Likewise, you can use 
REPORTER to create reports. 

Remember, only CLARION can 
recompile and display a screen or 
report layout for modification. 

And with no time wasted. 

All the power and facilities you 
need to write great progr^s, faster 
than you ever dreami 


Programs that are easy to use. 

Pregrams that are a pleasure to 
write. 

And to you that means true 
satisfaction. 

You’ve coveted those nifty popup 
help windows some major applica- 
tions feature. But you can’t afford 
the time and enei]^ it takes to 
write them into your pregrams. 

That’s the way it usea to be. 

So we fixed that, too. 

CLARION’S HELPER is an 
interactive utility that let’s you 
design the most effective popup 
help screens that you can ima^e. 
And they’re “context sensitive” 
meanirig you esm have help for 
eveiy fidd in your application. 

Unlike the other micro 
language, CLARION provides 
declarations, procedures, and 
fu; 


B S S 


Imagine i 
changes with the 1 
TCSL A sin^e ke 
nates the ] 


itroketermi- 
loads the CCM- 


P1I.RR, compiles the program, loads 
the PROCESSOR ana executes the 
pngram. It’s that easy! 

Our data management ca^ili- 
ties are phenomenal. CLARION 
files permit any number of compos- 
ite k^ which are updated dynami- 


inctions to process 
dates, strings, 
screens, reports, 
indexed files, 
DOS files and 
memory tables. 


Sir IT IN 




CLARION 


Dept. A2PG/5 


1 - 800 - 354-5444 


L file may have as many keys as 
it needs. Each key may be com- 
posed of any fields in any order. 
And key files are updated when- 
ever the value of the key changes. 

Like SCREENER and RE- 
PORTER, CLARK^l’s FILER utiUty 
also has apiece of the CLARKE 
CCMPILER. To create a new file, you 
name the Source Module. Then you 
name the Statement Label of a file 
structure within it. 

FILER will also automatically 
rdouild existing files to match a 
changed file structure. R creates a 
new record for eveiy existiig rec- 
ord, copying the existing fields and 
initializing new ones. 

Sounds pretty complicated, huh? 
Not with CLAREKs docu- 
mentation and on-line help 
screens. If you are currently 
competent m BASIC, Pascal 
or “C” you can be writing 
CLARION applications in a 
day. In two das^s you won’t 
believe the eloquence erf your 
CLARION programs. 

(Meay, now for the best part of 
all. You can say it in CLARION 
for $295.00— plus shipping and 
handling. All you n^ is an IBMO Kl, XT, 
AT or true compatible, with ^ of 
memoiy, a hard disk drive, and a parallel port. 
And we’ll allow a full 30 day evaluation 
period. If you’re not satisfied with 
CLARION, simply return it in its 
original condition for a full refund. 

B you’re not quite ready to take 
advantage erf this norisk 
opportunity, ask for our detailed 16 
color brochure, tt vividly 
illustrates the elegance of 
CLARION. Consider it a preview of 
prKiamming in the fiist lane. 
Bitter way, the 800 call’s a fiediie. 



MWICTOlISlfSTBBlIK. 150 OST aWWI MW POMMIIO IIIOl HOBBfc 3306* 305/7B-4555 

IBM is a registered tradonark of International Business Madiines Corporation. CLARKX^ is a trademark d Barrington Systems, Inc 01986 Banii^ton Systems 
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PETER NORTON 


Carving ANicHE 

IN THE SOFTWARE 
INDUSTRY 



Many PC software companies that made it onto the Soft* letter 100 list came from 
‘ ‘kitchen-table’ ’ roots; here’s how you can make it, too. 


I n the last issue, we icvisited a group of 
software entrepreneurs that I first inUo- 
duced in these pages 2 years ago. I 
gave them colorful pseudonyms, but they 
were all real enough; each was a PC .soft- 
ware pioneer with whom I was personally 
acquainted. In this column. I'd like to look 
at where such "kitchen-table" entrepre- 
neurs fit into the larger context of PC soft- 
ware and the lessons would-be entrepre- 
neurs can learn from them. 

SURVEYING THE SOFTWARE SCENE 

An increasingly famous and respected sur- 
vey known as the Soft*letter 100 (1679 
Massachusetts Ave., Cambridge, MA 
02138; (617) 868-0157; $135 per year for 
26 issues) can teach us many lessons about 
the PC software industry. Of the zillion PC 
industry newsletters that 1 subscribe to, 
Sofi*letter. which specializes in covering 
the micriKomputer .software business with 
a strong emphasis on the IBM PC branch 
of the industry, is among those I value 
most highly. 

For 3 years running, Soft*lelter has 
compiled a survey ranking the l(X) biggest 
independent micro software companies, 
from Lotus on down. It excludes IBM (not 
"independent”) and Mr. Dutch Treat of 
my discussion last time (not primarily a 
software maker), but it does cover most of 
the PC software industry as we know it. 
And, surprisingly, many of the group I've 
been talking about made the list. I think, in 
fact, that more of my group belongs on the 
Soft*letter 100 list than actually appear 
(but if your sales figures are secret, you'll 
never be ranked among your peers). 


Wfhat's amazing is that three of the entre- 
preneurs 1 discussed in the la.st column ac- 
tually made it to the top half of the list. 
(One of them made it into the top ten. and 
so now hardly qualifies as a struggling lit- 
tle entrepreneur.) So much for kitchen-ta- 
ble software being small potatoes. 

While the upper reaches of the Soft*let- 
ter 100 belong to big, serious companies 
such as Lotus. Microsoft, and Ashton-Tate 
(the Big Three), abrtut 80 of the most suc- 
cessful PC software companies really do 
spring from kitchen-table roots — a very 
encouraging fact for beginning entrepre- 
neurs. 

MAKING IT INTO THE TOP 100 

You're probably wondering what it takes 
to make it into the top 100. To be number 
one (Lotus), you have to rake in nearly a 
quarter of a billion dollars a year. Egad! 
But to make it onto the list both this year 
and last, sales of $1 million were suffi- 


1 



cient. In one sense that's disappointing be- 
cause we'd like to think that there are many 
hundreds of PC software companies 
knocking down a million a year and that 
the top 100 would be making much more. 
Still, it's fascinating to think that the ma- 
jority of the folks on this list come from the 
ranks of hungry and ambitious PC Maga- 
zine readers. 

The list reveals some very interesting 
things. The most imprrrtant lesson to be 
learned is that most of the companies 
found their success as niche players who 
discovered a small but attractive specialty 
area, of which they could own or control a 
large share. 

Consider Sublogic, the master of PC 
simulations that created the Microsoft 
Flight Simulator and the superhot new Jet 
simulation program. Sublogic grossed $4 
million and did very nicely on the Soft’let- 
ter 100, making number 42 on the list. Or 
consider Funk Software, maker of the 
Sideways print-control program; it made 
number 67 on the list. Fox & Geller, with 
dBa.se add-ons, did even better than that, 
earning the number-58 position. My little 
software venture was lucky enough to 
make number 46. 

TWO ROADS TO SUCCESS These 
companies illustrate two distinct roads to 
finding a successful niche. The first is to 
find some independent software area small 
enough so that nobody big has gotten there 
yet. Sublogic's realistic simulation 
games — the pinball game Night Mission 
and the flight simulations, including Ver — 
fit into this category, as does my Norton 
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■ PETER NORTON 


Utililies. With this strategy, you kxtk for a 
function that's just not important enough 
to attract more-powerful competitors. 

The second road to potential success is 
the add-on route — creating software that 


piggybacks on the success of some other 
hit software. Fox & Geller has been having 
fun and making good money enhancing, 
extending, and explaining Ashton-Tate's 
dHASE systems. Funk’s Sideways pro- 


gram piggybacks on Lotus’s 1-2-3. (Actu- 
ally, Sideways performs a general-purpose 
print operation that could be thought of as 
belonging to the previous category, but, in 
fact, it really makes its sales as an add-on 
for Lotus users.) 


Accounting For Micros 


$395 


Set of four 
$32S Set of Three 
$495 Set of five 



MCGOUMTIfM 

integnted dciountil 
mn’t piufessional si. 
fast and easy to use. wiIhrhfiriMcta- 
slructions. Our manual (shown 
also includes helpful infurmatio 
bookkeeping and computeni. 

«£N£RAI UDOa $128 

AUow-s up to 1.000 accounts k l.0(W 
transactums month. Retains mufend 
balances for Last year. This Year and 
Forecast Includes Cash Disburse- 
ments. Cash Receipts and General 
Journals Reports irKlude Balance 
Sheet. Income Statement, Annual 
Summaries and Jourrul Reports. 

M/CCOVHTt RSCemBU 1125 

Allow> up to 2,500 customers and 1,000 
invoices per month. Invoicing can access 
Inventory Module. Keeps customer 
names and addresses. Invtiice prints on 
plain paper or any pre-pnnted form 
Statements can be printed at any time. 

IftVtmORY 1125 

Allows up to 4,000 parts. Keeps 3 
month history of unit sales as well as 
year to date. With AR. can be used as 
point of sale system (prints invoices, 
handles cash). Reports indude Inven- 
tory Value and Stock Report. Internal 
and Customer Price Lst. 


voices hand- 

wnlten cnS^^^^PRmpuler checks 
on any pre-pratiWlorm. Keeps vendor 
names and addresses 

MUNNI 5125 

Will handle up to 100 cmploj’ees with 
eight deductions per empliiyee. Deduc- 
tions may be determined as hxed dollar 
amounts or percentages, or referred to 
a table for automatic look-up. lax tat^ 
are easily entered, or purchased sepa- 
rately Pnnts checks and W2's. 

557 5455 

$ErOFFWiR 5295 

serormReE 5225 

RUMOR MOST cm AMD moos 


AfipUCPV mUPC.XTPCfAT SnrtitV 
CMMm DMyfaA 

Ca«eiw UemmisK 

Ovont (Men* (HO KO < rS0 

£agi»(0l tt f mo KK I'Cew 

BfiienQXtO flMoShMiCfitt OW a awpadWw 


Try *11 S pnffrimt *bore (Cl. AK. Af, 

IN. PRI. Older etii DCMO DISK for 
iU.OO lincladet ihippingl. Cmifeined 
tmioiti of the progrtmt give yoa the 
"feel'ofdil* entry md iceett, /nr/urfr» 
uaiple rtpoili *ad in$ttiic1ions. Spttify 
auMiie. 

7MM $128 

The "Catch-All’ piwam. Files anv 
tvpe of information lor ijuid access 
Name or subject oriented with 15 lines 
ol notes per name. Use TMAN as a 
mailing list, filing system, notebook, 
etc Can be used alone or with data 
from our other prt>gram-< 

Trv niAM omo $28 

NOII'79<NN>£ffr Please specify machine 
and disk format You can pay by check, 
by VISA or MasterCard (we need your 
expiration dale and card number), or bv 
UPS COD (add S2.30 COD charge). Oiir 
price inclu^ shipping Mmne$(>ta lesi- 
dents, add 6% sales tax). We ship most 
orders the same day 
or \ 61Ri^~gr PH6N£: t-80^S4-S$CS 1 


James River Group 


Dept. PC 

125 North First Street 
Minneapolis, MN 55401 


AVOID COMPETING WITH THE BIG 
GUYS The message for aspiring software 
entrepreneurs is to avoid competing with 
the big guys and don’t try to make your 
fortune with another spreadsheet, data- 
base, or word processor. Just to show that 
that isn’t an infallible rule, though, consid- 
er that several of the Soft* letter 100 have 
achieved their success in just that way: 
Lifetree with its Volkswriier and XyQuest 


■ Most of the companies 
on the Soft*letter 100 list 
found their success as 
niche players. 


with its XyWrite. both word processors; 
and Button Ware with database and word 
processing programs. 

That just goes to show that it is possible 
to do very nicely by getting a small slice of 
a big pie. by being a minor player in a big 
applications game, like word processing. 
But in my judgment that’s a precarious po- 
sition to be in. It’s better — from the point 
of view of a small start-up software com- 
pany. particularly a one- or two-person 
operation — to be the big fish in a small 
pond than a small fish in a big pond. Small 
fish are too easily eaten by bigger fish. 

Generally, being the first and biggest in 
a software niche pays off in long-term suc- 
cess; it’s darned hard to unseat a recog- 
nized leader and champion. That’s why 
Paul Funk, the king of sideways printing, 
and I are relatively safe in our successes, 
particularly if we don’t get lazy and com- 
placent. 

RISKY BUSINESS Nothing in life is 
safe, of course, and even being a niche 
player has serious risks. Paul has his share 
of competitors trying to dethrone him, and 
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A MEGABYTE FOR DOS! 


MicroWay is the woilcfs leading retail- 
er of 8087s and high performance PC 
upgrades We stock a complete selec- 
tion of 8087s that run from 5 to 12 
MHz. All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the business - one 
yearl We also offer daughterboards for 
socketless computers (NEC PC) and 
287Turbo which increases the clock 
speed of the 80287 from 4 to 1 0 MHz 
OurNUMBERSMASHER/ECM” runs 
at 1 2 MHz with a megabyte of RAM 
and achieves a throughput of .1 mega- 
flops with 87BASIC/INLINE, Intel For- 




tran, or Microsoft Fortran Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Ourcustomers fre- 
quently write to thank us for recom- 
mending the correct software and 
hardware to meet their specific needs 
They also thank us for our same-day 
shipping! In addition to our own procl- 
ucts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available For 
more information call us at 

617 - 746-7341 


NUMBER SMASHER/ECM" 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 

gives you 1 2 MHz speed in two modes: 
704K or one megabyte of “Extended 
Conventional Memory.” ME(3ASWITCH 
MMU and MegaDOS software make it 
possible to run DOS applications with 
up to 1 01 5K using rc compilers, Auto- 
CAD and Lotus 1-2-3. Does not re- 
quire EMS software Totally compat- 
ible Priced from $599 with 51 2K to 
$1199 for complete package Optiorr 
al 8087-1 2... $295 



SPEED UP YOUR AT 
ORATCOMPATtBLE 
WITH 287TURB0' 10 MHz 


Mi 

m 


'icro 
'ay 


8087 Support 

For the IBM PC, PC XT, PC AT and Compatibles. 


A2D'160 Microway's Data Acquisition Board MMSPagO The oniylntehLotus EMS board 
performs 1 60,000 1 2 bit Anaiog to OigitaJ conver- which comes with two megabytes of cooi-runnin^ 
sions per second! Includes software drivera The low posver drain CMOS F^M installed Indudes 


(uisition Board 
I conver- 
sions per second! Indudes software drivera The 
fastest 1 2 bit A to D board availabla For the IBM 

PC XT and compatiblea $1 295 

87SFL'* Microway's Scientific Fundion Li- 
brary contains 1 70 scientific and engineering func- 
tiona Callable from most 8087 compatible corrt- 
pilers . . . First Language $250; Additional $100. 

MATRIXPAie managesa MEGABYTE! 
Written in assembly language, our njntime pack- 
age accurately manipulates brge matrices at very 
f^ speeds Indudes matrix inversion and the 
solution of simultaneous linear equations Call- 
able from RM or MS Fortran, MS Assembler, or 
87BASIC/INLINE each $99 

87FFT” Written in assembly language, per- 
forms Forward ar>d Irrverse FFTs on real arxf com- 
^x anays which occupy up to 51 2 Kbytes of 
mM. Also does convolutiona auto correlations, 
hamming, complex vedor multiplicatior\ ar>d com- 
plex to radial conversions Calable from most 

8087 compatible compilers $200 

87FFT-2"' performs two-dimensi onal FFTs 
Ideal for image processing Requires 67FFT $100 

FASTBREAK™ employs the 8087 to in- 
crease the speed of Lotus 1-2-3* Version 1A or 

1A*byupto36:1 $79 

87V©rff/" For users who have to be absolutely 
sure of their results! This background task period 
ically performs an 8087 accuracy and stress 

test $49 

Microsoft Fortran V 831 $209 

IBM Professional Fortran $565 

Ryan-McFarland Fortran V 2.0 $399 

NAG Fortran Library $300 

Grafmatic for Fortran or Pascal $125 

Mu)tiHaloGraphics(l language) $189 

LABTECH NOTEBOOK $745 

UnkelScope $549 

INTEL ABOVE BOARD CALL 

JRAM, AST, MAYNARD CALL 


Mfcro 

Ifllay 


P.O. Box 79 
Kingston. Mass 
02364 USA 
(617) 746-7341 


low power drain CMOS RAM installed Indudes 
RAM disK print spoolerdisk cache, and EMS driv- 
ers. For the IBM PC, XT & compatibles $549 

MegaPageAT/ECC~ EMScardforthePC 
AT and compatibles indudes Error Corredion Cir- 
cuitry. With ECC, 11 RAMchipscover256Ksothe 
userneverencountersRAMenforsWrthl megabyte 
CMOS $799; with 3 megabytes CMOS $^5. 

Optional serial/parallel daughterboard $95. 

DFiX8r~ Our disk utility which thoroughly 
checks PC or AT hard disks for bad sedors and 
updates the MS DOS file allocation table accord- 
irigly. Solves the AT hard disk problem! ... $1 49 
DOptimIzer'* optimizes the way your hard 
disk or floppy stores its files Speeds up accesses 

by recombinirrg fragmented files $49 

DCache' Our disk cachir^ software speerte 
up your I/O by storing re^itively used tracks in 
memory. The amount of memory used can be 

seleded in 64 Kbyte banks $49 

87MACRO/DEBUG~ Contains all the 
pieces needed for writing 8087/80287 assembly 
code & MicroWay s 87DEBUG debugger. $199 

OBJ ~*ASM'* A muttipassobied module trarra- 
lator and disassembler. Produces assembly lan- 
guage listings which indude public symbol ex- 
ternal symbols and labels commented with cross 
refererrces Ideal for patching obted modules for 
which source is not available $200 

87 BASIC” includes patches to thelBM BASIC 
or MS Quick BASIC Cc^piler for USER TRANS 
PARENT 8087 support Provides super fast p^ 
formance for all numeric operations induding trig- 
onometries, transcendentals, addition, subtrac- 
tion, multiplication, and division each $150 

87BASIC/INUNE~ converts the output d 
the IBM BASC Compiler into optimized 8087 
inline code which executes up to seven times fast- 
er than 87BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments arxf can contain up to 64 Kbytes of 
code This allows programs greater than 128K! 
Requires the IBM BASC Compiler Version 1 and 
a Macro Assembler. Includes 87BASIC . . . $200 

MICROWAY UDI runs RTOS or RMX com- 
pilers under DOS $300 


8087 UPGRADES 

All MicroWay 80878 irrdude a one year warranty, 
complete Micrt^ay Test Program and accurate 
installation instrudlons 

8087 5 MHz $109 

For the IBM PC, XT and compatiblea 

8087-2 8 MHz $149 

For Wang AT&T, DeskPro, NEC, Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT and 286 compatiblea 

80287-6 6 MHz $229 

For 8 MHz AT compatiblea 

80287-8 8 MHz $295 

For the 8 MHz 80286 accelerator carda 

NECV20, V30 $16, $30 

64KRAMSet150na $10 

256K RAM Sat 150ns $29 

256K RAM Set 120ns $39 

128K RAM Set PC AT $49 

287Turt>o'' 10 MHz If you own an AT. 
D^kpro 286 or AT compatible, this is the card you 
need to get reasonable numeric performance It 
plugs intoyour80287 socket and includes a spe- 
cially driven 10 MHz 80287. The card comes in 
three configurationa The IBM AT version indudes 

a hardware RESCT button $450 

287Turt>o 8 MHz $369 

87/88Turbo'” is a stubby card which includes 
a clock calerxiar and a speed controller which 
changes the speed of your motherboard from 4.77 
to 7.4 MHz. Its use requires your PC to have a 
socketed 8284. Typical speed increase is 1 .6 to 
2.0. The card overcomes slow hardware by slow- 
ing up only when such devices are access^ and 

running at full speed otherwise $149 

Optional 8087-2 $149 

286TurboCache'” This new MicroWay ac- 
celerator uses 8K of cache memory and 60286/ 
80287 processors to provide an average speed 
increase of 3:1 for most programs Call for 
specifications and benchmarks $595 

Call for our complete catalog of 
software which supports the 8087. 

In London, please phone 223*7762 
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At last! - Fast, On-screen 

FLOWCHARTS 

And Organization Charts 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts and 
organization charts - not just another 
“screen draw” program that makes you 
do most of the work. 

Interactive EasyFlow Is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 

Features: • Text is automatically 
centered, character by character, within 
shapes as you type if • Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired • Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route • Power- 
ful editing facilities allow shapes and 
even entire rows and columns of shapes 
to be inserted or deleted; lines are auto- 
matically re-routed as necessary 
• Large chart size (up to 16 shapes 
wide by 16 shapes high) allows very 
large flowcharts and organization charts 
to be handled with ease • Charts can be 
larger than the screen - the window into 
the chart scrolls both horizontally and 
vertically as necessary • Flexible print- 
er interface allows it to work with all 


printers, not just dot matrix printers. 
Wide charts can be printed in strips Also 
works with Hewlett-Packard 7475A (and 
compatible) plotters • Twenty standard 
flowcharting shapes included • Com- 
mon shapes supplied in three sizes 

• Extensive manual (125 pages) in- 
cludes many examples • Context 
sensitive “help" facility provides im- 
mediate assistance at any time • Any 
number of titles can be placed on a chart 

• Commentary text blocks can be 
placed anywhere in the chart • Fast; 
written in 8088 assembler • Plus many 
more features than we can mention 
here. 

Requires at least 256K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. 

Order direct for only $149.95 -r $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, COD or 
Company PO. Rush orders accepted 
($15.00 S&H; USA'Canada only). Rush 
orders received by noon will be delivered 
the next business day (to most 
locations). 

The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for entering titles, changing 
options, getting "help" and so on. 


■ PETER NORTON 


more folk.s have gone gunning for my title 
as king of file recovery than I've been able 
to keep track of. 

And just to show you that it doesn't al- 
ways work out that one person forever re- 
mains on top of the heap, look at the case 
of keyboard macros. Somebody, I’ve lost 
track of who. was dominant in that game 
until Dave Roses's ProKey became the 
macro program that everybody uses. More 
recently, the baton seems to have passed to 
Borland's SuperKey. VisiCalc owned the 
spreadsheet market until 1-2-3 took it 
away. WordStar was the word processor 
once, but no more. 

But even if the former leader of a soft- 
ware genre gets knocked out of the domi- 


■ Successful software 
develops a tremendous 
inertia that keeps it going 
even after its time has 
seemingly passed. 

nant position, in many cases it remains in a 
comparatively comfy place. Consider that 
VisiCale hung in there long after 1-2-3 
■'killed” it. Consider that MicroPro’s 
WordStar is still selling well (just not dom- 
inantly) and that MicroPro is number 5 on 
the SofCletter 100 (though their revenues 
shrank by $15 million from the year be- 
fore). And consider that even though the 
CP/M operating system is said to have 
been dead for over 3 years, it’s still bring- 
ing in enough money to make Digital Re- 
search number 4 on the Soft*letter 100, 
And that is the key reason why my mes- 
sage to budding software entrepreneurs is 
that the best way to attain success is to find 
a niche that you can own. 

Successful software develops a tremen- 
dous inertia that keeps it going even after 
its time has seemingly passed. In the vola- 
tile, live-or-die software world, that’s a 
comforting thought — and all the mote rea- 
son for us to direct our hopes for success 
toward niches where we too might become 
number one, (iii 


CHART WINDOW gives an overview of your chart; this 
example shows the "normal' view. "Close-up” view shows a 
smaller part of the chart in more detail. "Wide-angle” view 
shows a larger part of the chart at reduced size. 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is doing at all times. 


TEXT'MESSAGE 
WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW • shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


HavenTree Software Limited 

P.O. Box 1093‘P SHAPE CURSOR shows where you are in 

Thousand Island Park, NY 13692 ^ Cursor keys move it around; chart 

^ window scrolls if you run off the edge of the 

(613) 5^4^6035 ext 49 window. 

CIRCLE 201 ON READER SERVICE CARD 
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□ISCOU! 


7 Trap Falls Rd. 

Shelton, Connecticut 06484 


AT LAST, FASTER 
AT A BETTER PRIG 


TURBO PC 


RUNS ALL MAJOR 
SOFTWARE WRITTEN FOR 
THE IBM PC, ‘XT. ' 

AND COMPATIBLES, 

DUAL SPEED SYSTEM UNIT 
(RUNS AT 4 77 on 7 J MHZ 
Kt^BOARO SEIECTIBLEI 
640 KB MOTHER BOARD 
INSTALLED AND TESTED 
360 KB FLOPPY DISK DRIVE, 

(PRODUCED Bf MAJOR INDUSTRY 
MANUFACTURE RS| 


AT STYLE KEYBOARD 
135 WATT POWER SUPPLY, 
UL APPROVED, 

8 EXPANSION SLOTS 
(FLIP TOP COYER PROVIDES EASY 
ACCESS TO EXPANSION SLDTS| 

MS DOS 31, USERS MANUAL, 
AND 2 YEAR LIMITED 
WARRANTY INCLUDED 
ADDITIONAL CDNFIGURA- 
TIONS AVAILABLE 

OVER 60% 
FASTER 
THAN THE 
IBM PC-XT’" 

S775.00 


TURBO 286 


RUNS ALL MAJOR 
SOFTWARE WRITTEN FOR 
THE IBM PC' AT, ’ 

AND COMPATIBLES, 

8 MHZ SYSTEM UNIT 

(6 MHZ SYSTEM UNIT 
ALSO AVAILABLE | 

640 KB MOTHER BOARD 
INSTALLED AND TESTED 
1.2 MB AND 360 KB 
FLOPPY DISK DRIVE, 

(PRODUCED BY MAJOR INDUSTRY 
MANUFACTURERS] 


AT STYLE KEYBOARD 
200 WATT POWER SUPPLY 
I a EXPANSION SLOTS 
I MS DOS 31, USERS MANUAL, 
AND 2 YEAR LIMITED 
WARRANTY INCLUDED, 
TWO SERIALS AND ONE 
PARALLEL PORT 
CLOCK/CALENDAR WITH 
BATTERY BACKUP 
COMBINED FLOPPY/HASP 
DRIVE CONTROLLEF|CAF 

OVER 3 
FASTER 
THAN THE 
IBM PC-AT 


S1945.00 

SIMPLY T 

Northeastern Software Turbo PC is a trademark of Northeastern Softwai 
MS DOS 3,1 IS a trademark of the Microsoft Corporation Northeastern 


WITH PURCHASE RECEIVE AN ADDITIONAL 2 


/ free 

^ ^ lW0r382-2242 
GOIVlINIECnCUT ORDERS 
pA4L* 203-929-8522 
. • INCAIMADA 

1-800-843-0074 

•$ST 

of IBM Corporation 
lor k of Northeastern Software 

WE SELL FOR A FULL YEAR 


CIRCLE 135 ON READEJ 




CALL TOLL FREE 1-800-382-2242 


m^THE 


7 Trap Falls Fid. Shelton, Connecticut 0B484 (Sn B4ow) 


WE WILL BEAT 




■ Tap our unraatdieii selection and inventory of 
soTtwore/hordwore for the IBM PC ond Commodore 
Amigo (os well os the Mac and Apple). 

■ School and corporate purchase orders are wel- 
comed. CAU 1-800-874-1108. 

■ Speciol/rush orders. If something you need is not 
listed, hard to find, or needed in a hurry, CALL 
1-800-874-1108. 

I Order Status. CALL (203) 375-3860. 

■ Ask lot System Sales when ordering a complete 
system. 

I FREQUENT PURCHASER PROGRAM. Any repeot 
customer will outomatically receive $1 off any 
order he or she ploces wilh us. Please mention 
to your operator riiat you ore a repeat customer. 
We value your continuing business. Send in 
$1,000 worth of invoices (representing previous 
purchases) and you will receive a coupon worth 
1% off any future purchose. WiHi $S,000 worth 
of invoices, receive o coupon worth 5% off any 
future purchase. 

I No additional chotges for credit card orders. 

I Convenient hours. 7 doys/week: 9AM-I1 PM EST. 

I FREE AIR EXPRESS SHIPPING. Purchase $150 or 
more of software and lor no additional charge 
we will ship your products by air courier. Mention 
this to your operator os you place your order. 

I FURTHER DISCOUNTS BY MAIL. Grde the Items 
in our ad you wont, send the aid in with Hie 
coupon below and receive $ .50 off eoch itemi 
Cut out a competitor's ad with a lower price and 
we will give vou $1 off his price (subject to the 
conditions belaw). 

Sand rotten and fad odMtfmdMwwd to 
DISCOUNT ST MAIL DCNARTMINT MM 

NcvtUo s tons Sodtww*. 66 Rydan lAna. Siroilewd. CT 06497 


Gty . Stow Ip 

MionaNo at fltoeva ockkau 
Oiadi lorvn of poymaM 

Vno AtaMavCond CO.O ^nonolChadr 
C*refiad Qiadi AAonayOrdar 

CordNo Enp Goto 

^ Contpuiar Modal ■ j 

NfMod cad tmpm^ Ma aba 3 aadn ii dm. fm hdn Mtwy. md {Otar’s itat, 
ortM (tat • aMf Hta. StaRim btawi IS3.M wiMil Staftag-ltataM 
(ptaM idi 203 37$ 3IM). (»-«« m Ndtaa $3.N itata Haadi. CmA. K. hK. 
mi Fra $$ N Nmm Fatal «tan-SI$.N tataMi aN 1$% «l dl abn mt 
SIM tadwta «d Vbt (ptaa mMi od w a d tat ta taa) Cwiiaai mitaai 
tU 1.i% ttai Ml. Not utao ■* itaqi aMwai naHoi U idanK hM tan a laitfii 
■ (ai m 375 3MI N taoM aaa btan ntanita |aab far nptaa- 


M Hta oa M. -ta^Mta abalM tdaTtmm Mab lT|i|»b>Hd a 
part d dta vwbn « pta ikat b aa> idhd tal* ‘■('W oaib (id itaiai, ai 
■tainta tai lb SI ofl Aa ata Mplai la taas itaa Italkaamn't pba h i« 


SPECIALS 


ORIGIN STSnMS 

VMbius 

Ultm IV . . . 

MKROPROSE 

Sbni Same 

ALS 

SpaRworks 

WEGAHAUS 

Rtportwvks 

fbgowaks 

MKROSOn 

Applasolt (ompbi 

OUDATA 

Ml 92 

ELECTRONIC ARH 

Modual 

Pll 

PINPOINT PUBLISHING 
hnpont 

36.50 

35.50 

20.00 

28.00 

73.00 

73.00 

. 101.00 

315.00 

3000 

35 00 

34.50 

MINDSCAPE 


Rombo 

23 00 

snDflwn 


Stadiann 4 Outld 

27.00 

mn GARDE 


Dove tVnfield's Batter Up 

21.50 

AKIION KlU 


Under Fira 

33 50 

BASF 


Bosl SS/DO 

10.00 

vncH 


losd128 

41100 

COPY PROGRAMS / 

BOARDS 


Bock H Up 111 

. 40.00 

CIA Fbs 

. 35.00 

Copy 11 + 

1800 

Copy Mostar H I28R W/GR Dump 90 00 

ydiVFVsii/ii+/ii(. . 

40.00 

EDO TV PUIS IIEMimiOAINI DISK 

[ocksmilti 6.0 

56 00 

Wihkeidll . 

69.00 

BUSINESS 


AOIMaD lOUC SYSTEMS 


Tht Hondlais Pdekoga . 

. 65.00 

bst « Word HanHti 

37.00 

Spalwotks 

APPU 

27.00 

Apptanvks 

CAU 

Apptainw II 

CAU 

AppMbccss 

CAU 

Quickfb. . 

CALL 

APPLIED SOETWAU TECHNOLOGY 

Vdsoform . . 

4600 


UTsa 

IHoac Offitt Sitams 
MogaCokai 
Mm Vadm 
ASHTON Un 

DBosa II 

BPI 

Gan AccTg. Ai, A;l S, Pop 
Gen. Ac^ A^ Aft Q, Pup Pn Do 

Bonk Snad Her 

Bonk Shad Spaler 

Bonk Snad WntM MK « \2H 

Bonk Snad taHw 

CBSSOfTNUE 

Stakpok II 

(ONnHENttl SOmiUE 
Noma Accountont IK 
Hum Accounlonl HE 
To AdwNinue . 

DOW JONES SOFTnUIE 

Imndn's Workshop 

Moikd Anolpid d fAkrostopt 
Mt Mgi « SpmiM link 
Membdsta Kit 
ElEOIMKAITS 
Ffiondol Cookbook 
(irt i hsia 


FUNK 

Sdawws 

Sidawys Pto Dos 

HUrOEN SOFTWAKE 

lid WiTiat 

HONAKDSOn 

RboI Estofa AnofpTOt III 

INTEtNAIIOKAl SOUJTIONS 

Mouse Budgd 

Mouse Cok 

Mouse Da^ 

Mouse Wont 
Mora Fb 
INTUIT 
Oimkii) 

KENSINGTON 
fotmol II Efthowad 
LIVING yiDEOTUT 
Ihtnk lonk II/IIE 
NEGAHAUS 
A^lnntks 


Busotass Accouniont Sysiam Mon 
Bvsatoss Accountant GUKPMit/l 
Busatess Acceuatont Poprol 
Adv Busness Atct Sp^ Mon 
Ui Busness Acet gIaMR/I 
Ui Busness Acci Poprol 
Busnossworks SpsI Monood 
Busrtdsswrks gLiFMR/IN 
Busnossworks Poprol 
MECA 

Monap 

Wordsid 

Miotoson 

Mulhplan 

MONOCKAM 

Oollots A Sera HE 
OohNS A Sdisa IK 
Fofpccst 
NOlO PKESS 
WilWfrttai 

PH sonvME 

GfOpTnorks . . 

Jae« 

PEACHTKEE 
Bock to Boses 
PINPOINT PUBLISHING 
Pbpont 

Patpont Spdtag (hacker 


hnpont Toolkil 
PtACTKO ■ 


MB. SO 
5900 
SB 00 


10.00 
1000 
. 40.00 
4000 


38 00 
3B00 
3600 

76.00 
18100 

130.00 
T6.S0 

.31.00 

.21.50 


TKOfP 

ProctKolc II 

PtEaSMM SOnWKE 
Supatbosa 

OUAM 

Word lugglat id lanchack 

Cotniwtlir 

MUK WtfNEK PUBLISHING 
Mouse Wnti 
Tht Write Choka 
SATEllin SOnWUE 
Word Wed 
SCAimOUGH 


3100 

3100 


37 00 
83.00 
23 00 
67 00 
CAU 


B7.00 

77 50 

73 00 
73 00 

73.00 

68 00 
208.00 

245.00 

68.00 
280.00 
280.00 

64.00 
225 00 
255 00 

104 00 

179 00 

60.00 

68.00 
68.00 
35 00 

2800 

57 00 
. 35.00 


34 50 

34.50 
(All 

. 25.50 

53.50 


STONEWAKE 
DB MiMai 4 Plus 
DB Bus Pdk 01 Most Bus lao 
DB Mostai Busness VftitB 

TIMEWMKS 

Sbio Wat's Fnonciol PVn 

Sadtiok with SaJaaops 

TUININC POINT 

lima h Money 

UNISON 

Piitintoslei 

PINPOINT 

Micro Cookbook tl/IIE 

VISKOIP 

Roshcolc 


164 00 
184 00 
84 00 


ANIMATION /GRAPHICS 
SOFTWARE 


58.00 

5800 


ACTIYISHM 
Gama Mekai 
BAUOVIUE 
Actois ond Actions 
Blanig Ptxtdks 
Haros ond VHons 
Pb It 
Pma 

Shape liiivy I. 2 or 3 
lake I 

lEAGLE tlOTHEtS 
Baogle Grophas 
FtQiria Up 


Shqpa Machonc 
BIODEUUND 
Dude Draw 
Fonlonsion 
Print Shop 

Pini Shop Componion . 
Gn^s ubrorp I 
CropAiks Library 2 

» Ks library 3 
hoar Ftek . 

DAtt TKANSFORMS 

Fonlia 

Foni Pocks M3 . . 
ELECnOHK AITS 
Moria Mokd 
PENGUIN 

New (omplili Groplws Spstan 
Grapbes Mogiuon 
Col GcophKS 
SENSIBLE SOnVMI 
Giophks Otportmant . 
SOnWE PUBLISHING 
PfS: Gr^ Dos d Pro Dos 
SPINNAQR 
OalNi Dnnmg 
SPtlNGWD 
Cbp Art CoNacrion M. I 
Clip Alt (onacfkinVDl. 2 
Gr^hics Expondd 
Noiivooni 
WEEKLY REAOEI 
PIC 8 


Md ffom 

SENSIIU SOETYMRE 

46.UU 

Zoom Graphics 

37.50 

Booiunds « Serablt Spain 

Ihe Graphics Deportmenl 

Sansili Grammor 

Rmii Cord 

SIERU-ON-UNE 

SSSS 

UTILITY SOFTVWRE / 
LANGUAGES 

The Gananl Moam 11 
HomaMjnj/SMbt bndle 
Scraatwriiai llE 

126.00 

BEAGLE ItOTKERS 


4100 

Apple Atahow 

. 15.00 

76.00 

Be^ Bosk 

17.75 

Homenerd Fbi 

4100 

IKob 

. 20.50 

SIMON 1 SCHUSHR 


Disk OuHk 

. 15.50 

IK lossds Income lu 

46.00 

Dos Boss 

12.75 

iK lossars Monty Monogei 

4600 

DoutaTokt 

17.75 

SOKIM 


Eitra K 

20.50 

Supetcok 3A . . 

9800 

Fat Col 

. 17.75 

SOETWUE PUBLISHING 


Fks Ibt 

15.00 

PFS: loess 

43.50 

GPIE 

26.00 

PFS:Fb«Gn(di 

P5: Ri^ n Wnie 

68.50 

i/0 5ilud 

15.75 

68.50 

Mocitwwks 

1B.0O 

PFS:fb8Rep«i 

72.00 

Mini 

14.75 

PFS: Workmota 

138.50 

Font Machonc 

14 75 

sun OF THE An 


BigU 

16 75 

Elntric Checkbook 

5800 

Pro Byiei 

17.75 


Pionto Dos 
SdkonSoU 
Iiiple Dump 
Type Foces 
Utby City 

bqrIajiD 

Tifbo Hiscol 
Turbo Ootobosa looAoa 
Turbo Tutor 

KENSINGTON MICRCWAIE 
Spstam Sow 
LAZEINARE 
ljsaV2 6 
MIU050FT 


ipebsofi Compbr 
PEIFEa 0- 


1700 
26 50 
1750 
2800 

41.00 
1200 

33.00 

30 50 

14.50 
20 50 
1450 

20.50 

35.00 

28.50 

28.50 

23.50 

14.50 
14.50 
14.50 

. 12.50 

51.00 
11 75 


46.00 

34.50 

21.00 

64.00 
68 50 

25.00 

. 16.50 

20.50 

23.00 
3100 


DATA 

Petfad Dote Haod OaorMo Kit 

ouALirr 

Bog d Tncks I) 

imi WAGNER 
Mebi 

Ataiin Combo 
M^ Pn 
VisAb 6502 
VIDEX 

UMoteim aVSS Inv 
Vdao 7 RGB laldloce HE 
Vibo 7 RGB IntdiKi IK 

EDUCATIONAL 

ADDISON WESUY 
Smart Eyas 

APPU 

Ic 


14 75 

12.75 
20.50 

11.75 
. 14.75 

38.00 
30 50 
20 50 

58 50 
52 50 
10100 
8.00 
79 00 

38 00 
63 00 
56 00 
CALL 

190.00 

115.00 
83 00 


logo II 

bAntami 


BOOKS 
Rood Roby USA 
Scorsdoie Old 
IAKI0H5 
Boirons SAl 
BRAINPOWER 
Chipwils 
Throkfosi 
MOOfRIUNO 
ScmcaTooiit 
(B$ 

Advantuta Mostar 
Body in Focus 
Drmmi On 
MoMin|] twSAI 
Amanco Coosi to Const 
Goran's laomng Bndgi 
FordOSI or I-Ru 
DAVIDSON AND ASSOCIATES 
AlgeilosM 
Speta Raodd II 

WORD ATUa, MAJHBIASTER 
OrSpriH 

AI Dovtdsofl Onto Disks 
Osssmoia 

OCSIGNWARE 

Spaicoptir or SpeBokiuoin . 
Stoles i Trails and European N 
Body Tronsporenf or Akism AI 
Gnmmot Enrnnet 


35.00 

CAU 


DUI 

Atai Adddno or Algator Ml 
Meiaoi Mub. or Minus Mission 
Demokhon Ohrsion or Dragoci 
Spring Whiii or Wxd Invosion 
Froddies Puedas 
Oioii With GoiMd 
EDU-WARE/ PCACHTUE 
(offlpu Riod 
SAT fM Atlock Skils 
Seeing Baa Gomes 
Alge^ 1. 2. 3, or 4 

Al^ 586 

Wrong 5k* 1. 2. 3. 4. 5 
Heads on Bosk 
Introductm to Counting 
Fractions or Odiniols 
FISHER PIKE 
AM Bub 
Paid Rabbrt Rioding 
HAICOURT BRACE JOVANOYKH 
Horewt SAT 
Hmourt (^E or ACT 


23 00 
2300 


23.00 
23 00 


19.00 

23.00 
23.00 
57.n 

23.00 
4300 

28.00 


26.00 

1150 

2600 

23.00 

24.00 
24.00 

24.00 

41.00 

18.00 
1800 
18.00 
18.00 
18.00 
18.00 

15.50 
1550 

20.50 
20 50 

25.50 

20.50 
25 00 

18.50 
20 50 


44.50 
50 50 




Connecticut Orders Call (203) 929-8522 IN CANADA 1-800-843-0074 



ANY COMPARABLE ADVERTISED PRICE BY $1 


GIOIIEI 

S<«Ki Klofld 01 Irwun Hvn 

Ini Graph or Fm^ Frier 

(duroir 

MffHN 

VM Qolmt 

UAINIM dWMNT 

bcItvS koh or fabot Odmsctf 

Nunw Siurnpv or bodor Romn 

Mo^k SpdK o> Mad farina 

lurm Gann a BanUe Fbt 

Gatnidt^ fuutn a Sare^ 

M#ai Moonarr 

Juggler ta«ow 

Moploan Hoiil 

MACNIIM 

$Mpa Spiid bodng 

Mice 

Flanoniory $«nn (Fodi) 

Mah a HioMi Uim (mh) 
MOKKOn 

Mr" 

Mofh StqueKf^ (Eah) 

HiAai Mad Fmnw 
MINKCAK 
FakiScatSU 
byboordCoda 
lu^ Ft«M 
SCMNIOUCH smuis 
ludd 0 Book About Mu .. 
Bodai Compuia Oat 
MosiarifpiS Mtitag Nnad 
Mo&iat^H Fda 
MoMrrypiS Nar atd Impnaod 
tun hr Ibt Monof 
Rdun MnOa 
SCHOUSTK WIZMUI 
Fat atd Firttai FooKrt 
HKiQim 16 ((oib) 

Sia) Itoi a ^ Moka 
lata liaks a A^ USA 
Opaonai Fag a (ogc Buida 
Im loba a Ui a Mak 

snrsNUSOFnttK 


boat Cord 
VkMk 


. JANOSCHUSni 
Ctan Iflb 

bapit'v Fapaotan SAI 
lomorS Npaawn GNAT 

1.1 


sQuoisonwii 

Ftanai Faw a Fat Moka 
Fdi ond hpat a Spratd^hoa 
Snopa T(oo|k 1 a 2 
$ia)i Mabn a Gtondnio's Hou 
Eraacanp a Us on byi 
SaiMaka MM Ftaossa 
Akata 2eoa Uiiaa 
hSivchOI 
Adtaitwt Caoia 
Inan 

CoMftig Paodi 
San Oaks 
bbOnaag 

»* -A U J- -■ ^-i.1 

raiMort rmpa. evni rrooarrK 
llowiaa k Hito MMag 

snuNsioAn 

Fair Gams a Pko oi Ceki 
Mflb 0 ioRb a froctiai Fate 
Mesk faodi 

Cosy As AK 

Amb^ 

AkM Akot^ 
bnbw bnw 
Pltoli Mosia 
nitAMN 
lanpn logo 
latnM toM H) b(k 

Tuinnic 

FnIm Mood Dma boda 
WlUV KJIKI 
Upbag loWn aid GfOpkis 
Saky Boa Sails (Eoch) 


III 


23 SO 
23 SO 
29 SO 


O.SO Aha 


26 SO 
23.00 
2000 
23 00 
2SS0 
70 00 

i;so 

23.SO 


loa oF ibe Mesi 
PS) is trading Post 
Sundog 
ACmiSION 


Acmlsi 

JJroat 
Aha {go 

ilosfa of iht Imps 
fSiUll 

Gnat Arnakon bod bre 
Canputa Orstmay Ktl 
Sia liMui BesboN 
BomneJlinc 


ENTERTAINMENT 


20.00 

4100 

41.00 
23 00 
23 00 

1BOO 
47 00 
47 00 
23 00 
2300 

22.00 

2300 

22.S0 
22 00 
2100 
2300 
23 00 
14.00 


23 00 
4100 
4S00 
2900 

1450 
34 00 
1900 
. 14 SO 
14 50 
out 

17.50 
1900 
1750 

17.50 
17 50 
17 SO 

23.00 
23 00 
23 00 

2000 
UOO 
2150 
21 SO 
1750 
i9.n 

19.00 
19.00 


Couedoon Ip Shutdoan 
Gtoslfeusias a Tea 
AlndsiiodiM a S^i Shuttle 
The Iraa SoKtnn a Horka 
GAAIEMAKER 
miMHIU 
Unda Fire 
MIFTGUAUI 
Dm WiiWd's Betta Up 
Joe Ihinmw's Foabol 
lANttM runiSHFIIG 
Evopi a Cm of Fine 
Fourth PtoiDCPi 
I'Oonano the Mmrd 
Sherlak Holmes Anoriia Boa 
lUJt (HIP 


Sguee 

mK\ 

(optain Goodnight 
Chanpiaiship ' 
lode tunne o 




bttk .. . 
bsoe on Fnctulus 
Sanma Gaws I a II 
hnpli oi As(te Iidogy 
Mala Gaws 

MmU's Gnolisi Besehol Gaw 
MaW's GnolBt Foolbdl Game 
HiniiN 

Sagon III . . . 

(anpwia NmI (oM 5a 
Ih^Gial 



Dae Busias 


20 00 
19 50 
19 50 
19 50 


Irma 

Ovlai, Suspended a Sbrn 
HdchhAa's Gwde In the GM 
PtannW a EnthaWt 
SorcenA Suspect a InhdH 
Wihiiss a Saosnia 
2ak II a 2ak III 


lode til 

UskdiheSun 
Serpents Sla 
Whin h (amen Sod Dago 

dssonmif 

Mwda by ihe Doiai a FMony 

Huson 

Ahimoie holHy 
Bnice lee a (own 
laoms tih 
2ono a Hie Gooniis 
Jb Oo . . 

(LECnONK Ain 

Aduentuia (onsJructiai Sa 
Ardiot 

Aichon II a Skyk 
Aaoduil 

Bad's Ue a hock b the Sion 
Moebnis 

Carien a Wa 
btopi AJiiue 
Music ConsiTucrion 5a 
Ont^-One 
PMol Constiutlbi 5a 
Sewn cilm oi Gold 
Wlderwis. 

(bssrwsb 2000 
Muida on the 2eidiincul 
Supa BouUa Dosh 
Skyb 

bih oi Conguesi 


19 50 MKUPIOSE 
19 50 (rusak a Europe 

19 so OarsHn a the Desert 

F-15 Sirikt Eogle a Seb Fbg 
23 00 Guttsha 
26.50 SilMSitKf 
23.00 NAtOCc 
23.00 ConflKtmVi 
23 U ActofH 
23 00 kklOO LEAGUE SPOm 
18 00 Akn li^ leseM 
23 00 Aheto leoM Abu^ Disk 
23 00 HINOS^ 

2i00 Cttuavd Megx 
2100 Hohy Pi^ 

23.00 Janes Bond V«w to 0 K1 
bmbo 

Snwn ling Tki Misf 
33 50 Vr^ Mend 
DroVu 

21 75 Fotbalden (oslle 
2100 beta 

ONE STEP SOnWAlE 

21.00 Gois Best biehurst 
2100 Gois 8 m Si Attdrwn 
23 00 OUGINSTSnMS 

23.00 Auto Duel 
Aloebws 

23.00 Uheno III 
23 00 UbMlV 
PENGUIN 

20 00 (nuaedMm 
20 00 (nmson (ran 
2100 Oam 

23 00 The tkiesl a Rina Quest 
23.00 Ibphus a IromyMmo 
23 00 POUMRE 
Smrd of lodosh 
IS 00 RANDOM HOUSE 


Ajpn EKouma 
SO ^ 


23 

2100 Fia99a3 . 

23.00 Spr Hunta a Buk bgeis 
. 21.00 ioppa a Sb trek 

21.00 SlElUONUNE 
King's Ouesi I a II 

. 30.00 lb Bhick Coubon 

2 1.00 Qianpansha Beng 

24 00 SIMM ANO SCHUSTER 

35.00 FtoggaODiep 

27 00 Spr nuMa. Ioppa a Sia Irek 
DiOO PtnAnlmcM in 

31.00 siTnoT 

31.00 Wnadryl 

24.00 Wuadry II 

. 23.50 Winidry 111 a Wintdry IV 
2100 VTuptm 

24.00 SPEOIUM Hoioirn 
3100 Goto 

24 00 STUTEGK SUMIUIIONS 

13.00 SO Missm Gush 

21.00 Bohe 85 a Gemsiatt Vftinw 
24 00 Seflakai Comnonda 

21.00 6^ b Ham^ 

31 00 Sotb of Annanm 

Both Group 

23.00 Fiild of Fee 

23.00 Geopoknque 1990 

2100 Geniwey I9BS a (ortb Fane 
. 23.00 Impawn Gebtiiuffl a Broedsi 
23 00 Hum 
23 00 Nffib Albm 66 
20 00 Honny 65 

73.00 ObaciNe Kursk a PhentosN 
PhoMOSK II 

29.n Opao^ Abka Garden 

29.00 Questran 
29 00 ROf 196S 

29 00 bbga 66 a lanpigtuppe 
„ So Gun SheoiDUi 

2S00 usaaF 
22.50 Mb ■ tvssa 
72 50 Minrd'stroan 
77 00 SUIIOGK 
77 50 Fbght Samba II 


7300 

2303 


24 00 
2000 

2300 

2300 

29 00 
2600 
23 00 
23 00 
23 00 
2300 

32 00 
2300 
2600 

2900 

2900 

36 OG 
36 OG 

33 OG 
33 OG 

20 00 
20 00 
20 00 
20 00 
2000 


20 00 
26 n 
26 00 

29.00 

23.00 

200c 

20 00 
25 50 
23 00 

2800 

20.00 
23.00 
14 50 


Nae Preiccs n Amha 

23 00 

PaivMosor 

WINDHAM OASSIQ 

23 00 

6^ the ba 

18 00 

Sens Fornity bbeison 

18 00 

Ireosute IsM 

18 00 

Wuwd of Ot 

18.00 

BLANK MEDIA 


Elephant SS'DO 

900 

Ekkan OVDD 

VataienSS/DO 

1100 
14 00 

Mtb^ 0^0 

1750 

MenwB SS/DO 

12 00 

BASF 5S/0D 

950 

Moral SSfOO 

1300 


ACCESSORIES/ 
TURBO BOARDS 


APPLE COMPUTER 

Appie Mouse IK 

(All 

Apar Mouse HE 

(All 

Appbenrks Modifv 641 

36 50 

Appi^ Modiiw 1261 

CH HATES 

46 50 

HoynMochli 

26 00 

Hm Modi HI 

INWinVE TECHNOLOGIES 

32 00 

^NFdeSO 

KEYTIONIO 

1000 

16 200 

ROAIA TECHNOLOGIES 

■7900 

XootG Pod 

7100 

Gibson Lght Pen 

CALI 

KRAFT 

Xnifi Jaysixk IK a HE 

24 00 

Knrft Owtk Sink IK 

4800 

SHDIWin 

SbboTt 4 Ouria 

27 50 

Slednnrt 6 Oictb 

3000 

Stcdmolt 6 QuHa 

MO 

33.00 

MCI Speed Demon 

STREn ELECTRONICS 

136 00 

Efho II Plus 

92 50 

(nka IK 

THAN TECHNOLOGIES 

7900 

AuNaota ME 

203 00 

Sabn )26( bmeord 

SWEET MKRO 

(All 

Mockiogboont A a 6 

64 00 

Mockjngboord C 

113.00 

Makhgboard D 

123 00 


DISK DRIVERS 


23 00 
2000 
23 00 
2300 
27 00 

33.00 
22 00 
23 00 

34.00 
2300 
22 00 
34 00 
20 00 
23 00 

22.00 
29 00 
2900 
20 00 
34 00 
21 SO 
3100 
4600 
2200 


APPLE 

Uredisk «a[otolysl 

(All 

Dud >rk lAc Kit 

(All 

IK ADD ON 

ULl 

AMERICAN MICRO 

A2 1431 

147 00 

SkmbellE 

147.00 

SbinelK 

147 00 

ConfioRaCord 

4500 

OUAM 

0( 10 Had thsk eKobisr 
0(-20 Had Desk ^ml^i 

CALI 

1109 00 


PRINTER INTERFACES 


ORANGE HKIO 
Ha Ink 

Bulbed Grappla 
Grnppb Plus 

TEnmNT 

Prat It (Sarei a PoroleO 
THItONhlE 
Fagapnm Plus 


4500 
129 00 
69.00 

123 00 

6500 


HOTHEt 

HM5 XL 
HR-25 
HR35 
CITinH 
MSP-10 
MSP15 
MSP 20 
MSP-2S 
EPSON 

Spatmti LX 60 
Sparivm U( 90 irfkr U 
lX-60 Cob ^tn 
FX6S 
lO-BDO 
10-1500 

n-io 
ox- 20 

AP-BO In 

iun 

Juki 5500 (da 

Juk.6100 

luk<6300 

MANNESMAN TAllT 

MI-65 

MI-B6 

NEC INFORMATION SYSTEMS 

AXNecs 

OKIOAU 

92P 

182P 

t92P 

192 In 
193f 

193 IfflOMrtia 
Oknrgtn ^ob 
PANASONK 
KXP1060 

XXP 1091 
KXP 1092 
KXP3131 
KXP 3151 
OUME 
lab Pro 20 
SILVER REED 
EXP 500P 
EXP 550P 
EX? BOO 

STAR MKIONIG 
NX 10 
S6I0 
sets 

50)0 
5015 
St 10 
5t 15 

TQ5HIIA 

P351 

P34I 

MONITORS 

APPLE 

Ceb Morub HE a IK 

AMOEK 

C(b300 

CdbtAOO 

Video 30QA Afflba 

VMea 300GCwai 

OVM III 

PRINaTON 

HX-9 

HX-12 

RGBInlerbe 

1AXAN 

nSGteai 

1)6tmba 

6KI 

620 

630 

640 



Vaemosb 

107 00 

(All 

Intanosb HQ 

99 00 

465 00 

BSROptrar 

36 00 

725 00 

2-80 Plus 

107 00 


APRICORN 


(All 

Apexan 161 bm Cad 

65 00 

35500 

Aprkan 64 X Eitend It 

4500 

320 00 

JIST RESEARCH 


479 00 

ASIMcroStor (lOMG HD m\l 

1750 00 


ASIMidnl/0 

136 00 

(All 

1 

1 


CALI 

Obkmoie 2ee-60A (ad 

6600 

(All 

Chakmgte llE-60 Ian (erd 

59 00 

(All 

Orakinm MuHiram ( (256(} 

(All 

UU 

Chabrm Akuhiram ( {512X1 

(All 

(All 

(halunate Muhitom HE 

135 00 

(All 

INFORMATION APPlIAHa. INC 


CALI 

SoyfKad 

68 00 

(All 

PRAnKAL PERIPNERAIS 



Ptabk HE a IK 

9900 

(All 

OUADRAM 


(All 

Quodian Pro Dos (bkJlobida 

5600 

646 00 

Ouodtan Edended MuNmtni 

155 00 


Ouodtom Bufbed Sanl M ( 

97 00 

365 00 

Ouodtan broM Inblae 

65.00 

425 00 

Quodron PaaM Cord mfCraphi 

73 00 


Ouadion 80 (obnn 641 (ad 

97 00 

(All 

Ouodtan Mulh-(ac Board «7?S6 

I75n 


Ouakon E-hm 80 

9600 

31500 

1 

i 


CALL 

Atphobnstl 

(All 

(Ail 

Ineim bbk 

67 00 

(All 

Business (ad Senol 

13300 

(All 

Susmss Cad Paoia 

154 00 

(All 

THUNDElWaE 


(All 

ihunibdock Plus 

103 00 


dltflVE PERIPHERALS 


196 00 

Im Itu HE a IK 

78 00 


23B00 
CALI 
CALI 
395 00 

43000 

185 00 
365 00 
(All 

(All 

21500 

(All 

33500 

44500 

47900 

57900 


TELECOMMUNICATION 

SOFTWARE 


APPLE (OMPUnt 


Apph Access 

(ttinSE 


(All 

202 00 
380 00 
115 00 
110 00 
115 00 

(All 

(All 

(All 

11300 

iiroo 

335 DO 
360 00 
41500 
485 00 


ISERVE 
Compusaw Storb lit 
DON JONES 
Spreodshea lak 
Dot Jares Stab Xn 
HATES 
SfflorKom I 

Hmes hrmnd Prrntan 

MlttOSTUFF 

Crossbk 

OUAII 

lamnus 

SOFTRONKS 

Softerm 11 

SOFTNUE PUIIISHING 
PIS Access 

SOUin TELECOMPUTIHC 
Source Subsenpten lit 
UNITED SOFTWIE INDUSTRIES 
ASCII {(press Pro (Dos a Pro 


(All 

19 00 

130 00 
23 00 

66.00 
57 00 

96 00 

67.00 

12100 

44 00 

2900 

74 00 


MODEMS 


22 50 I 
CAU ! 


I SOFTWARE 


PRINTERS 


MULTIFUNQION 

BOARDS 


ANCHOR AUTOMATION 

Votsfnoden 1200 

V^snodm HE, IK a Ma (obi 

NOVATION 

Apple Cot II 

212 Upgrade U 

212 Awba 

APniCOMPUTER 

Apple Persomal Modan/MMirkii 

HAES 

Heyes Snartmodem 300 
Hayes Smarlmdem 300 IK 
H^ Muromiidan III W^ I 
Hayes Smortmabn 1200 
Horn S martmodem 2400 
PRINTKI 

Popcon X-100 Modem 


177 50 
BOO 

167 00 
215 00 
349 00 

(ALL 

132 00 
153 00 

133 00 
356 00 
570 00 

244 00 


Bnmsxmt 

26 00 

APPLIED ENCINEEIING 

PROMETHEUS 


Mnkehea a Essn 

26 00 APPLE 


(Alt Pianakeus 1200 Eibnol 

CAU 

niAUUM 

Imoqeenb II eAc Kit 


CJUl ftomelheus bibnol 11(711+ 

CAU 

' Drooonwtid a Shataekew 

23 00 Imogewib 15" «R(( Kn 

cut tnoma 

97 00 ZOOM TELEPHONKS 


' Faenheti 451 a Mnonn 

23 00 luawrb 

(All 2 RAM IK 

(All Toon Modem III 

103 00 

' Rendenous enlh bno 

. 23.00 

Sysbn (bk 

59 50 Toan Jbdan HE Plus 

109 00 
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"V^fe Put MDie R±Tters 
MBuaness 



«s 


High Resolution 24 -Pin 
Printer Sales, 1982-1985 




pin dot matrix printere have increased 
sutetantially over the past severai years. Dot matr“ 
pnnteis account for over 60 oer cent of n,. . niairix 


There are more Toshiba 24-pin dot 
matrix printers installed in major coipora- 
tions, as well as in medium and small com- 
panies, than any other brand! 

More than Epson.' More than NEC? 
More than Brother.^ More than Fujitsul 
That’s becauseTbshiba gives you more 
OurPSSl’s 
printhead, for in- f 
stance, lasts up to 
two times longer 
than anyone else’s. 


And during its long life it will give 


able gr^hics. 

The P351 emulates Qume Sprint IP 
and IBM Graphics® and most major software 
packages utilize its expanded command set 
Tus, you can add over 40 downloadable type 
; bnts on both disks and plug-in cartridges. 

The P351 is compatible with the 
IBM PCTamily and goes about doing its job 
in the quietest manner possible. 

If you need color graphics capability, 
there’s the new P351C.The 24-pin printhead 
we pioneered and perfected produces high- 
resolution presentation grapnics on paper for 
reports and on transparencies for projection. 

The P351C will also create multicolor 
transparencies for all software compatible 
with the IBM Color Printer® and can output 
graphics from Microsoft Chart? 

So when it comes time to select a 
printer for your office, why not consider the 
%shiba F^l or the new P351C.TTiey’re 
both good for business. 

For the name of the Toshiba dealer 
nearest you, call 1-800-457-7777. 

*Installed base hgurn fnvn DaitaqMesL I. BpHn b a rrgistrrvd trademark of Epson C(in](iratina2. NKC 
B a reiJBteivd trademark <4 Nippon Eiectnc Orporatxia 3. Hnxher b a ivfp’^^red trademark of Bn<hrr 
Intrmational CorporalKia 4. Fuiitsu is a registered trademark of Kmitsu America. Inc. 5. Qume 11 is a 
registeied trademark uT Qume Corprratxia 6. 7. K IBM Graphks. IBM PC and IBM Color Printer an* 

tradetnarks of Intematkinal Business Machines Ccvpmtioa 9. MicnNoft Chart is a tegisietrd 
cr«lemark <f Micnisuft Corporation. 


> f 



In Ibuch with Ibrnorrow 

TOSHIBA 

Toshiba America, bx.. Infiirmation Systems Diviskin 
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MICRO CAP and MICRO LOOK 






How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a prcxluctive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 

MICROCAP: 

Your Analog Solution 

MICROCAP is an interactive analog 
circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
^ter simulation speed and larger net- 



'Typical MICROCAP Transient Analysis' 


works. In addition, you get even more 
advanced device models, worst case c^a- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 

Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLCXiIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, pitches, and spikes — just like the 
real thing. 

CIRCLE 497 ON READER SERVICE CARD 



'Typical MICROLOGIC Diagram ' 


Reviewers Love 
These Solutions 

Regarding MICROCAP ... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). "A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICRIKIAPand MK.ROIXX.U: arc 
available for (he Apple II (64k). IBM PC 
( l2Rk), and HP-ISO computers and priced 
ai J47S and >4 SO respectively. Demo 
version-s arc available for ITS. 

MICR(K:aP II Ls available for the 
Macintosh, IBM PC{2S6k). and HP-ISO 
sy.stems and is priced at SK9S. Demo 
versions are available for IKM). 

l>emo prices are credited to the 
purcha.se price of the actual system. 

Now, to get on line, call or write today! 

Spectrum Software 

■ 1021 S. Wolfe Road, Dept. F 
Sunnyvale, CA 94087 
(408)738-4387 





The Laserlmage 2000 from PCPI. 


Be glad you waited. The Laserlmage 2000 
IS the lust, second generation laser prmier Which 
means it does more, but costs less And it can 
be virtually anything you want it to be built into 
every Laserlmage 2000 are Diablo 630 and HP 
plotter emulations 11 your software works with 
either one. or both, it works with the Laserlmage 
2000 Simple as that. Epson emulation is as easy 
as popping in a cartridge So is IBM graphics 
printer and HP LaserJet Plus emulation Simple 
as that. And of course, it's a lulMeatured laser 
printer with four built-in character fonts and lull- 
page. high resolution graphics capabilities More 
fonts’ They're available on either disk or cartridge 
Full page graphics. Fast. While first gen- 
eration laser printers are struggling with half- 
page. full-resolution graphics (at 2 to 3 pages 
a minute), the Laserlmage 2000 prmts out lull- 
page 300 X 300 dot per inch graphics at 8 pages 
per minute. Mixed text and graphics'? No prob- 
lem Mixed type fonts? No problem Wrlical 
or horizontal (132 column) format? No problem 
\fector or bit-mapped graphics'? No problem 


On-board intelligence. The heart of the 
Laserlmage 2000 is an MC68000 processor and 
15 megabytes of memory is standard (upgrad- 
able to 2 0 megabytes if you want to use more 
fonts or graphics) With 1.5 megabytes you can 
have full bit mapped Graphics at lull speed 
No need for additional boards in wur computer 
Just connect the Laserlmage 2000 to your com- 
puter’s serial or parallel port and you're ready 
to go. Simple as that 

Lasting impressions. Unlike other laser 
printers wu)i duty cycles rated at 3.000 page 

K onth. the Laserlmage 2000 is rated at 
pages per month And. its advanced laser 
engine has a life cycle of 600.000 pages-six 
times greater than most other laser printers 
When you need service for the Laserlmage 2000 
(raiely). ii^ available on-site, nationwide. 

Hush money. Forget its desktop publishing, 
speed and graphics capabilities The Userlmage 
2000 is worth S3, *495 (much less than the 
leading first generation laser printer), ]ust for the 
fact that It replaces clatter with a whisper And, 


prints up to ^ sheets in a single run Face 
down lor ea^ collation. 

Seeing is believing. Call the toll free 
number bL-luw lor the name of your nearest 
Laserlmage 2000 dealer. Then, drop in for a lull 
hands-on demonstration Vbu'll see the first 
second generation laser printer The Laserlmage 
2000 Strong, silent type 

Laserlmage 2000 . 

Personal Conqputei 

Prodocts, Inc. 

11690 West Betnatdo Coutt 

San Diego, CA 92127 

(619)486-8411. Iblex 499 2939 

Ibll Free Information: 1-800-225-4098 

InCalii 1 800 262 0622 

pen « • public nxnptov wbotc stWM u« iiadvd on itw NASDAQ vschatiQe 

IBM a a tpgiataiMi iiademMk ol Inw national BuainMa Mactunrs 
CoipoKtwn EbSonitategweiwlttadciMikolEpfociAtneitcan Inc 
HP awl LaaeUei Plua <ue K-giatcicd tiademaiks ui Hewlett Packaid Inc 
DwtAo It a uadcmaili ol Xrtoa Coipotation 
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■ JIM SEYMOUR 


Fee 

eERTIFieATION 
WARS, PART 1 

Our PCs are a part, if a minor one, of the RFIEMI -emissions problem . Seymour takes a look 
at this latest source of ‘ ‘noise pollution . ’ ’ 

ing to haul a de facto noise generator into 
that setting, it should affect our neighbors 
as little as possible. Fair enough. 

As sophisticated electronic devices, our 
PCs arc potentially rich sources of interfer- 
ence. Prime sources of stray energy inside 
the PC are the clock circuits that time mi- 
croprocessor operations (whose harmonics 
are deadly), the high rates of data transmis- 
sion among components, especially from 
hard-disk controller cards to the hard disk 
itself, and the ever-faster designs being 
used for logic devices. 

Beyond those sources lie the connec- 
tors, such as serial ports on the back plane 
of your PC, which are veritable founts of 
RF energy, and finally the system cables 
(engineers like to call them paths), which 
can wind up broadcasting that energy like 
antennae. 

But do PC-scale noise emissions really 
count ? Is all this a Tempest (forgive the 
pun) in a teapot? 

Staggs says that many stories about se- 
rious problems resulting from PCs’ inter- 
fering with other systems are probably 
apocryphal, but that he’s .seen field notes 
from joint FCC/FAA investigations that 
confirmed temporary interruption of sensi- 
tive aircraft instrumentation, such as In- 
strument Landing Systems (ILS), in planes 
on final approach when flying over homes 
with very noisy PCs. 

Moreover, stick three or four PCs into a 
shared office — say, a typical office “bull- 
pen” about 12 by 15 feet or so — and you 
can generate sufficiently intense RF-noise 
fields to begin getting occasional garbage 
on-screen and in printouts. 
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F ee staffers marched through the ex- 
hibit halls at the Atlanta Comdex a 
couple of months ago in a style some 
found reminiscent of another march across 
Georgia more than a century ago. 

Rather than burning down everything in 
their path, a la General Sherman, the FCC 
staffers made a lot of exhibitors feel 
burned up when their items were tagged 
for failure to comply with FCC RF/EMl 
Class B emissions standards. When the 
FCC people had finished — and had lagged 
more than 2,500 items for noncompliance, 
meaning they couldn’t be sold and could 
only be shown with a “not yet approved" 
caveat attached — they had left a bad ta.ste 
in the mouths of quite a lot of PC-industry 
people. 

I watched the process with some 
amusement. On the one hand, if the law 
says equipment should meet reasonable 
standards, manufacturers shouldn't evade 
those regulations. On the other, my antipa- 
thy toward unnecessary and often simply 
goofy governmental regulations runs 
deep. 

So I began digging into the nature of 
computer-generated electronic "noise," 
how and why it’s generated and what there 
is that vendors can do to reduce emissions 
levels, what you and I do subsequently that 
reinforces or undercuts those efforts, and 
finally the broader social issue of the seri- 
ousness of the effects of all that radio-fre- 
quency (RF) energy bouncing around Out 
■fliere. 

My tutor through part of this trip was 
Dave Staggs, one of the handful of recog- 
nized experts in dealing with spurious 


emissions. For a decade Dave was the top 
gun in emissions reduction for one of the 
major office-aulomalion-equipmeni com- 
panies. and now he’s a vice president in an 
engineering firm working on measuring 
and assessing RF/EMl problems. Dave 
works with quite a number of PC compa- 
nies on lugging their products into confor- 
mity with the FCC’s standards, and I'm in- 
debted to him for all I learned in our trips to 
the woodshed. 

TWO STANDARDS First, about those 
mysterious FCC Class A and Class B stan- 
dards. The Class A, or office-equipment, 
standard is the looser one; Class B, or resi- 
dential-location equipment, is held to a 
lighter test. 

Why? Because the FCC rightly figures 
that most of the TV sets, radios, and other 
electronic receivers with which our ma- 
chines' emissions can theoretically wreak 
havoc ate found in homes, and if we're go- 




lllustrition; Cary Henne 
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INCREASING RF NOISE The real 
problem, of course, which the FCC’s sud- 
den turn toward strict enforcement of PC 
regulations only partly solves, is the 
steadily increasing wail of background RF 


noise with which we live. That noise 
comes from everything from blenders, 
food processors, and can openers to CB ra- 
dios, dimmer switches, and PCs. While 
the noise level is still far below what little 
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A complete, easy-to-use menu system 
for your microcomputer’s hard disk 

Runs in DOS 2.0 or greater on the IBM PC-XT" 

IBM PC -AT', COMPAQ' and their true compatibles 


Attfoctive menus with room for 676 
options 

Quick one or two keystroke access to 
your software systems 

Easy DOS commands (FORMAT. COPY. 
BACKUP. RESTORE, etc.) wherever you 
want them 

Automatic and friendly setup procedure 

Versatile and easy-to-use menu 
maintenance Inciudlng optional pass- 
word protection, menu color choices 
and "hidden” sub-menus 

Convenient parameter posslng 


+ 

+ 
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+ 
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Easy-to-use DOS BATCH file editor 


Optional "hold” will prevent listings 
from flashing by 

Flexible design handles virtually all 
software systems becouse it Is not 
BATCH file dependent 

Fast and efficient "C" language 


Complete User Guide 


Much more 


Order Now! =. only ^ 39 . 95 ! 

Phone (203) 644-4709 or 644-9689 (Credit card orders only) 

ftp ftftIJftftn h^lftW fft* Sigrna Software, Inc. Menu PIus-f Division 

Of Sena coupon Dei OW TO. 1009 SuHtvon Avenue South Windsor, CT 06074 


Please send Menu Plus '* 


Norne 

Compony 

Address (noPO boxes) 

City Slgle Zip 

leieohone ( ) 

riT> coenng cod«s o( menu plus* at $39 95 each Total $ . 

Connecticul residents add sales lox ($3 00 per copy) lotol $ . 
Sniopmg Kondlmg ($4 00 lor first. $1 00 eoch odditiortol) totol S. 

lOTAl AMOUNTS. 


Signature 


I hove enclosed a □ crieck □ money order 
Charge to my n Visd O MosterCard 
Account Number 


Eipitotion dote 


Sigma Software. Inc 
Menu Plus* Division 
1009 Sullivan Avenue 
South Windsor. CT 06074 


we know about human-safety thresholds, 
it’s increasingly a threat to critical commu- 
nications links, to say nothing of your 
daughter’s TV set or your neighbor's vid- 
eocassette recorder. 

A U.S. Environmental Protection 
Agency study in the late seventies mea- 
sured background, or ambient, RF levels 
at 72 sites in Atlanta, Boston, Philadel- 
phia, and Miami. RF field-strength mea- 
surements ranged from 2 to 3 volts per me- 
ter, with 95 percent of the sites reporting 
readings greater than 2 volts per meter. 


■ Stick three or four PCs 
into a shared office and 
you can generate suff- 
iciently intense RF-noise 
fields to begin getting 
occasional garbage on- 
screen and in printouts. 


A Canadian study of various metropoli- 
tan areas found readings that had moved 
up from about I volt per meter in the early 
seventies to 3 volts per meter in the early 
eighties. The figures are certainly higher 
today. 

A SUBTLE EFFECT The higher noise 
levels are having a noticeable effect, if 
only in small and subtle ways. For exam- 
ple, users of VCRs made in Korea, where 
RF/EMl controls are relatively loose, are 
finding those recorders susceptible to 
problems with all that ambient ^ noise, 
while users of VCRs from Japan, where 
RF/EMI controls are tighter, are having lit- 
tle trouble. 

That whole issue of susceptibility to 
RF/EMI noise is really the other side of the 
coin in emissions controls. Next time we’ll 
look at what the FCC is or isn't doing 
about it, as well as .some war stories about 
PC vendors' attempts to quiet their ma- 
chines — and how we sometimes defeat 
their best efforts. Iffl 
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Generic 



Auto Oimcnsiuning 
Available Now 


Now, anyone who draws, 
designs, drafts or doodles can 


• Call l-8(NI-2-JR-3601 to order 
Dealer inquiries welcome 
60 day money back guarantee 
Not Copy Protected 


□ CADP 2.0'" S99.95 Oiy 
0 Auto-Convert" $24.95 Oiy 


afford real CADD 


□ DolPlot" 

$24.95 Oiy 

UPSGrouidlSeOO 

UPSBtuelKOO 

internabonal/$12 00 

C00IS200 


There's no reason on earth to wonder if you can use Generic CADD" to help your 
business. We’re offering real CADD capabilities for under $1U0 and a no risk 6()-day 
guarantee. 

You 11 be up and running in minutes. It will be only a matter of hours until you're 
proficient. From then on you 11 be in control of this decade's most powerful drafting and 
design tool. 

If you draw anything at all as part your job, Generic CADD" can change your life 
... for the better. If you're an architect, engineer, designer, draftsperson, contractor, inte- 
rior designer, space planner, graphic artist, student or instructor. Generic CADD 2.0" 
can make you more productive. 

All you need is your PC compatible, a graphics card and printer or plotter — not some 
$10,000 work station ! If you have a dot matrix printer, our DotPlot" program (just 
$24,951 lets you use it to reproduce any drawing. If you're using AutoCAD" or Mega- 
CADD" our Auto-Convert" program (just $24.93) lets you add additional low-cost work 
stations. 

Generic CADD" simply gives you more for your money. You get sophisticated and tinte 
saving features like user defined menus. Work the way you're used to working — ^just point 
to the line-type or shape you want to draw — then draw it! Draw lines, points, rectangles, 
polygons, circles, arcs, ellipses. Use powerful macro commands to turn a sequence of 
commands into one simple move ! Get blinding speed, floating point accuracy, unlimited 
drawing size, true B-spline curves and the easiest to use text features of any package we 
know. Create symbol libraries. Measure distance, angles, area. Work in feet and inches, 
metric or decimal units. Move objects, copy, erase, trace, zoom in. zoom out and more. 
It's all there in menu form and supported by documentation that’s complete, concise, and 
ajoy toread. 

Don’t go another day without Generic CADD". Call our toll free order hot-line today. 
Well have Generic CADD" in your hands and in just a couple of days. 


Name 

ShiQpioo MOiess 


City Stale 


Zip Tetephone 


Subtotal 


WA (es add 6 ft sales lax 


Amouol Enclosed 


Payment VISA MC BankDrafl Check COD 


^ I I I I I I I I I I 



tydan RequIrwMals: 

pcccmpMieweaeaKRAM 

tM icoDy M (kMS 9 1 amr xM 1 rwt) (M> 

Grapnesen hvojib eMGfvncsE&ASgnueoo mryccm 
Sicwwnen. 

8)07 or tCBBJ annoessoi 

Zsvoi Darts 
Mouse V ag«n> lacM 

Dal iTWia pnnei {m susort (mt qo onners or Ootf^ii ndaoe) 

9CMa9(HF HI Anidih SaoeiP mnaem) 

8763 14«th N.E. 

Building C 
Redmond. WA 98052 
206885-5307 

MoCAO'aa'cvsieredliaiKfflWoiAuiodesk Inc 
MeoaCaOO'*«a'tosKrt<ii'adenarkolM(GACAOO k« 
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With all these SoftLogic Solutions, 
you could run out of problems. 

Now there’s a whole family of low-cost, easy to use Sofclogic software for the IBM PC, XT, AT, and compatibles. 

They’ll save you time, aggravation, and lots of money. Got a problem? Check out these Softlogic Solutions. 


Software Carousel— The easy way 
to move from one program to another. 

What a hassle. Saving, exiting, loading, retriev- 
ing— just to move from one application to 
arKJther. With Software Carousel, you can keep 
up to ten programs loaded and ready to run. 

Best of all, you can use all your memory in each 
and every one. Supports AboveBoard” and 

RAMpage7 too. 


Disk Optimizer— Speeds up your 
disk by cleaning up your files. 

You may not notice, but your hard drive is get- 
ting slower. Because your files keep getting frag- 
mented and scattered on your disk. Reading, 
writing, everything takes longer, because your 
disk is working harder. Disk Optimizer puts back 
the speed by putting your files back in one 
piece— where they belong. 


Cubit— Packs more of your data 
onto less disk space. 

Filling up your hard disk again? Don’t run out 
and get a bigger drive. Get Cubit, and get up to 
twice the storage capacity from the drive you 
already have. Cubit compresses and decom- 
presses word processor, spreadsheet, database, 
all kinds of files— quickly, safely, invisibly. 


DoubleDOS— The multitasking 
software that takes less of everything. 

You can spend more money, load more memory, 
and read more manuals with systems like Tbp- 
View" or Windows!" Or you can get Double- 
IX)S, the amazingly simple concurrent software 
environment that lets you and your computer 
each work on different tasks at once. Nothing 
could be easier. And nothing costs you less. 






Put your problems behind you. Order these SoftLogic 
Solutions today. So why put up with problems? Especially when you 
can get dependable ^ftLogic Solutions for just 
$49.95* each. Ask for SoftLogic products at your 
computer dealer. Or order directly from SoftLogic 
Solutions by calling 800-272-9900 (603-627-9900 in 
New Hampshire). 

*PIu» SS. 00 shipping &L handling. 

SOLUTIONS 
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Order today: 
800 - 272-9900 

SoftLogic Solutions, Inc. 

530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 (603-627-9900 in NH) 




LOWEST PRICE 
GUARANTEE 


TOLL-FREE 
CUSTOMER SERVICE 


DELIVERS LIKE LOGICSOFT. 


Buy it today, use it tomorrow! 

Only Logicsoft ships your order the 
same day via overnight courier' Free. 

Nobody beats Logicsoft prices. 

In fact, if you find a lower price 
(advertised or a bonafide quote) on any 
of the hundreds of products we stock, 
we’ll beat it by $10.<’ Our Corporate 
Accounts Program offers attractive 
volume discounts. Credit cards and 
PC's accepted. 

Outstanding customer service 
and techni^ support 

It's only a toll-free phone call away. 
Another reason why Logicsoft is a 
major hardware and software supplier 
to over 50,000 companies, including 
over 90% of the Fortune 1000. 

See inside for the lowest prices 
on over 800 products for IBM- 
PCs and compatibles. 


'ApoiMS to oro«f loulinq ov«f $100 tt unoer $100 sutpped 
UPS iWthin Coni US) Out to weight resiriclions ormters 
ano momiors are tfso shtpoed UPS-FREE fThis oner does no) appry 
10 Items under $100. American Express or Terms oroers tn these in- 
stances we mH) meer any tower price We reserve trte right to roQuest 
a current wniien price quote 


To order or receive technical assistance, call our National Hotline: 


NY STATE: 1-800-235-6442 (516) 249-8440 
Customer Service: 1-800-431-9037 NYS: 516-249-8440 
FAX #516-249-5289 


No surcharge for MasterCard VISA. American Express. C 0.0 . money order check or PO's ipiease can (or price veriticahon) • No sates 
tax on orders shipped outside N Y State • Please add 2H tor insurance and handling ($3 00 minimum} (tni't orders add'l} • We do not 
biti until wt ship AN products covered Oy mtg s warranty Detective merchandise may be returned lor repair or exchange only vw do not 
guarantee compaiaPiiiiy Any goods returned lor credit are subject to at tSH restocking charge An prices and potwies subiect to change 
without notice 



Lease or Purchase Systems 
From Logicsoft 


A Logiclease of any system entitles you to 
FREE installation and ^-day service contract 

at your place of business! High tech 

without high cost. 


Outstanding flexibility 
Plus possible 
tax benefits. 

Give Logicsoft a call - 
we'll process your 
lease application 


ONLY LOGICSOFT 
OFFERS ON-SITE 
INSTALLATION & SERVICE 
ON ALL LEASED AND 
PURCHASED SYSTEMS 


in 24 hours! 

A purchase of any system entitles you to 
installation for only $99, and FREE service 
for 90 days at your place of busing 



National Computer 
Maintenance 

Now. . .trained installers and 
expert service technicians 
dispatched from each of our 
96 authorized service centers 
in most metropolitan areas 
throughout the United States, 
ready to respond within an 
average of 4 hours. 



lb ader or receive technical assistance, call our National Hotline: 


1 - 800 - 645-3491 

Customer Service: 1-800-431-9037 
NY SWM •800-235-6442 (516) 249-8440 
FAX #516-249-5289 

no Bi-County Blvd., Dept. 54321 EUROPE: 020-83 48 64 
Farmingdale, NY 11735 Telex: 10759 Logic NL 

CANADA: 4 16-283-2354 Mail orders to: 

Domestic/lnfl Telex LOGICSOR EUROPE BV 

286905 SoftUR pb 9460, 1CK>6 AL Amsterdam. Holland 


Circle #400 on reader service card. 




Leading Edge 
ModelD 

• 256K Memory • Two 360K Half/Height 
Floppy Drives • Four Expansion Slots • 
Keyboard • Text Display Card • High- 
Resolution Monochrome Monitor • One 
Parallel And Serial Port • Color option 
available 

■ Purchase Price: $L375 

Lease For $S9 per month 


IBM AT— 30 Mb 

8 MHz • 512K • 30 Mb Hard Drive (Full 
Height, w/controller) • 1.2 Mb Half/ 
Height Floppy • Eight Expansion Slots • 
IBM Enhanced PC Keyboard • Serial/ 
Parallel Adapter • Free 90 Day. On-Site 
Service Contract • Color or Mono- 
chrome Monitor Available as Option 
• Purchase Price: $4,179 

Lease For $165 per month 


^ IBM XT— 20 Mb 

5I2K • 20 Mb Hard Drive • 360K Floppy 
Drive Half Height • Eight Expansion 
Slots • IBM Enhanced PC Keyboard • 
Asynchronous Communications Adapter 

• Free 90-Day. On-Site Service Contract • 
Color or Monochrome Monitor Available 
as Option 

* Purchase Price: $2,369 

Lease For $99 per month 



New OMnpaq Deskpro 
286—30 Mb 

• 512K RAM Memory • 80286 Based 
CPU • One 30Mb Hard Drive (w/control- 
ler) • One 1.2 Mb Half/Height Floppy 
Dnve • Eight Expansion Slots • Compaq 
Keyboard • Graphics Card • One parallel 
port • Free 90 Day On-Site Service 
Contract • Color or Monochrome avail- 
able as option 

• Purchase Price: $3,859 

Lease For$l51 per month 

ITTXTRA 
(Dual Floppy) 

• 256K RAM Memory • Two 360K 
half/height floppy drives • 4.77 MHz 
Intel 8088CPU • 5 expansion 

slots • ITT keyboard • Text display 
card • ITT monocrome monitor 
(amber or green.) One parallel and 
serial port • Color option available. 

• Purchase Price: $1339 

Lease For only $58 per month 


AfeMrGMnpaq Portable II 
20Mb 

• 640K RAM Memory • 80286 Based 
CPU • One 20Mb Half/Height Hard 
Drive (w/controller) • One 360K 
one/third Height Floppy Drive • Two 
Expansion Slots • Compaq II Keyboard • 
Text/Grahics Display Card • 9" Text/ 
Graphics Monochrome Monitor • One 
Serial and Parallel Port • 

Free 90-Day. On-Site Service Contract 

• Purchase Price: $3,879 

Lease For $153 per month 

TOSHIBA Lap-Top 
T-llOO Plus (Dud Floppy) 

• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz • Two 720K 3.5" 
Floppy Drives • One Expansion Slot 

• TOSHIBA Keyboard • LCD Display 

• Color Graphics/Monochrome 
Composite Card • One Parallel and 
Serial Port • Clock Calendar • External 
Floppy Drives Optional 

• Purchase Price: $1799 

Lease For only $76 per month 


AT&T 6300 
Total Business System 


• 640K RAM Memory • One 10 Mb 
Half/Height Hard Drive (w/Controller) • 
One 360K Floppy Drive • Seven Expan- 
sion Slots • AT&T-Keyboard • High- 
Resolution Graphics Card • High-Resolu- 
tion Monochrome Graphics Monitor • 
Serial & Parallel Ports • Toshiba P-351 
Printer And Cable • Software Bundle 

(d Base III Plus. Lotus 1-2-3, Word Perfect, 
SideKick, G.W Basic and MS-DOS) • Free 
90-Day, On-Site Service Contract 

• Purchase Price: $4,299 


Lease For $l69n'^°"I!’ i 

color optional 


100% Burn-In 
and Testing. 

All systems undergo a 48 hour 
configuration, testing and burn- 
in period. We configure system 
boards, set DIP switches, 
format hard drives, perform 
memory dia^ostics and check 
system with monitoi: 

p 

1 


IBM PC^. PC/XP'* 8re trademarks and IBM* is a registered trademark of International Business Mactnnes Corporation. 






AND A HUGE SELECTION 
OF PERIPHERALS. 


PRINTERS* 

CANON 

Bubble Jet BJ-60 $449 

EPSON 

LQ800 569 

LQ1000 739 

FX-85 389 

FX-286 589 

JUKI 

6100 359 

6300 709 

NEC 

Plnwriter P-5 Series 

Low Price Call! 

PinwrlterP-6 469 

PinwriterP-7 699 

OKIDATA 

182 Plug&Play 223 

192 Plug&Play 349 

193 Plug&Play 545 

2410 P Plug&Play 1729 

PANASONIC 

KX1091 225 

KX1595 645 

TOSHIBA 

P/S321 489 

P341 795 

P/S 351 999 

CITIZEN 

MSP 10 289 

MSP 15 399 

MSP20 339 

MSP 25 499 

Premier 35 509 

LASER PRINTERS* 
CANON 

Laser Printer $1995 

HEWLETT PACKARD 

Laser Printer 2499 

Laser Printer Plus .... 3299 

LaserJet 500 (-<-) 4399 

OASYS 

Laser Pro Express 1699 

PLOTTERS' 

FACIT 

4550 (6 Pen Plotter) ... $ 395 
HEWLETT PACKARD 

7550 3399 

7475A 1699 

HOUSTON INSTRUMENTS 

OMP40 899 

DMP41 2599 

DMP42 2599 

DMP51 3899 

DMP52 3899 

DMP52MP 4889 

MONITORS' 

AMDEK 

ColoreOO $ 389 

Color 722 489 

Color 725 .... Low Price Call! 
12'Amber310A 149 


JC-1401P3A 
Multi-sync color 
w/swivel base 559 

IBM 

Color Monitor 539 

Monochrome Monitor . . 225 
Enhanced Color Display 679 
PRINCETONE GRAPHICS 

RGBHX-12 419 

RGBHX-12E 535 

RGBSR-12 569 

RGBSR-12P 615 

Amber Max 12 159 

QUADRAM 

Amberchrome12'' 145 

Enhanced Graphics 
Monitor w/swivel ... . 549 

TAXAN 

121/122 145 

620 415 

MULTI FUNCTION BOARDS 
AST RESEARCH 

Six Pack Premium $385 

Six Pack Plus (384K) .. . 229 

Rampage W/256K 269 

Rampage (AT) W/512K .. 459 

Advantage(I^K) 369 

I/O Mini Half Card 119 

I/O Plus II 125 

EVEREX 

Magic Card II W/384K .. 199 

TECMAR 

Captain (384K) 209 

QUADRAM 

Quadboard(384K) 269 

Silverboard 235 

Emsw/256K 349 

Liberty (AT) W/128K .... 315 

INTEL 

Above Board (PC) 

W/64K 275 

Above Board (AT) 

W/128K 419 

Above Board (PS) 64K . . 319 
Above Board (PS) 256K . 389 
8087-2 Math 

Co-Processor 139 

8087-3 Math 

Co-Processor 179 

80287 Math 

Co-Processor 209 

GRAPHICS BOARDS 

AST 

Preview $239 

EVEREX 

The Edge 239 

HERCULES 
Monochrome Graphics 

Card 199 

Color Card 155 


PARADISE SYSTEMS 
Auto Switch EGA Card . $359 
Modular Graphics Card 249 


Color/Mono 159 

QUADRAM 

EGA Plus Graphics .... 379 
SIGMA 

EGA Board 369 

Color 400 (Princeton) . . . 479 

STB 

Chauffeur 229 

EGA Plus 319 

TECMAR 

Graphics Master 399 

COMMUNICATIONS 

BOARDS 

AST 

5251-11 $629 

DCA 

IRMA Board 799 


MODEMS 

AST 

Reach 1200 Half Card .. $345 


EVEREX 

Evercomll 149 

HAYES 

Smartmodem 1200 389 

Smartmodem 1200B 

w/Smartcom It 359 

Smartmodem 2400 .... 599 
Smartmodem 24(X)B 

w/Smartcom II 549 

PROMETHEUS 
Pro-modem 1200B 

w/software 239 

QUADRAM 
Quadmodem Series 


Low Price Call! 


VEN-TEL 

PC Modem 1200 Half 

Card 365 

1200 Plus 329 

PC Modem 2400 Half 
Card 479 


MOUSE INPUT DEVICES 
MOUSE SYSTEMS 
PC Mouse w/DR Halo 2 . $129 
MICROSOFT 

Microsoft Mouse (Serial) 1 35 
Microsoft Mouse (Buss) 125 

SURGE PROTECTORS 
KENSINGTON MICROWAVE 


Masterpiece Plus 119 

CURTIS 

Diamond 39 

Emerald 45 

Ruby 59 

KEYBOARDS 

KEYTRONIC 

5151 (Deluxe) 169 

5153 (w/touch Pad) 279 

3270 PC 235 

KeytronlcJr.5151 169 


MEMORY STORAGE 
IOMEGA 

Bernoulli Box (10 -i- 10) . $2329 


Bernoulli Box (20 Mb) . . 2299 
Bernoulli Box (20 -i- 20) 3179 
Bernoulli Box Plus .... 4199 

HARD DISK DRIVES 
MOUTAIN COMPUTER 
Hard Drive Card (20 Mb). $889 
Hard Drive Card (30 MbI. 1049 
PRIAM CORP 
60 Mb Internal Hard Drive 


1449 

lnnerspacelD40Mb . . . 1249 
PLUS + 

Hard Card 10 Mb 629 

Hard Card 20 Mb 699 

SEAGATE 

10Mby*Htlnt 465 

20Mby2Htlnt 489 

30Mby2Htlnt 539 

20 Mb Full Ht (AT) 599 

30 Mb Full Ht (AT) 749 

40 Mb Full Ht (AT) 879 

60 Mb Full Ht (AT) 1249 

CORE 

20Mblnt(AT) 1299 

30Mblnt(AT) 1399 

40Mblnt(AT) 1495 

72Mblnt(AT) 2795 


CARTRIDGE TAPE BACK-UP 


EVEREX 

Excel Stream 20 Mb Int . $639 
£xcelStream60Mbint . 799 
Excel Stream 60 Mb Ext 929 

IRWIN 

irwinllOIOMbInt 499 

20Mblnt 595 

20 M B 325 (AT) Ext. D... 779 
SYSQEN 

Image Tape Backup 

10 Mb Int 789 

Image Tape Backup 

20Mblnt 599 

Image Tape Backup 

20 Mb Ext 649 

TECMAR 

QIC60AT 1239 

QIC60 Ext Tape Backup 1579 
CORE 

60 Mb Ext 1599 

FLOPPY DISK DRIVES 
Panasonic 360 K y 2 Ht. . $119 
Tandon TM-100 360 K 

F/Ht 125 

Tandon TM-100 360 K 

yiHt 105 

Toshiba 360 K y 2 Ht. . . . 115 

BACK UP POWER SUPPLIES 
DATA SHIELD 

200Wt(PQ $249 

300Wt(XT) 359 

500Wt(AT) 669 

800Wt(AT) 655 


'Due to weight restrictions. Pmters and Monitors are shipped UPS — free All prices and policies sutiect to change without notice. 

CANT HND n? ASK FOR OUR SPECIAL ORDER DEFT. 


There's a good chance we do carry the product (we're adding new ones every day^ Or, we can get it 
tor you from one of our suppliers — still at our low direct-to-you prices. 


Cc 
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LOGICSOFT ALSO OFFERS 
SOFTWARE FOR VIRTUALLY 
EVERT IBM PC APPLICATION... 


WORD PROCESSING 


Display Write Mi $369 

Easy Writer M 196 

Microsoft Word 3 269 

Multimate 235 

Multimate Advantage . . 277 

OfficelWriter 245 

PFS Write 85 

Volkswriterlll 147 

WordPerfect 199 

Wordstar 175 

Wordstar Pro Pak 239 

Wordstar 2000 245 

Wordstar 2000 Plus 295 

XYWritelll 219 

WORD PROCESSING 
ADD-ONS 

Fancy Font $145 

Punctuation & Style ... 75 

Turbo Lightning 59 

Word Finder 59 

DATABASE MGMT 

Cornerstone $ 75 

dBase III Plus 429 

Knowledgeman/2 275 

Paradox 495 

PFS File 85 

PFS Report 79 

Powerbase 209 

RBase5000 265 

Revelation 495 


Reflex 59 

Think Tank 109 

Q&A 215 

DATA BASE MGMT ADD-ONS 

Clipper $349 

Clout 2 139 

Ext Report Writer 85 

Quickcodelll 145 

Quick Report 139 

SPREADSHEETflNTEGRATED 

Ability $ 69 

Enable 339 

Framework 11 417 

Lotus 123 317 

Multiplan 119 

Supercalc IV(NEW). .. . 279 

Symphony 443 

SPREADSHEET ADD-ONS 
Lotus Report Writer. . . . $109 
Cambridge Spreadsheet 

Analyst 75 

Sideways 45 

Spreadsheet Auditor ... 99 

Quickcode for 1-2-3 85 

DESKTOP PUBLISHING 
Sc LASERplus $329 


SofType 795 

GRAPHICS 

Chartmaster $209 

Diagram Master 195 

Energraphics w/Plotter 

Option 289 

Graphwriter 219 

Harvard Presentation 

Graphics 295 

Map Master 229 

Microsoft Chart 179 

PC Draw 209 

PFS Graph 85 

Sign Master 149 

CAWCAM 

AutoCAD $247 

Pro Design II 237 

LANGUAGES 

CCompiler(MS) $237 

Cobol CompMer(MS) . . . 425 
Fortran Compiler (MS). . 217 

Lattice C Compiler 259 

Macro Assembler (MS) . 97 

Pascal Compiler (MS) . . 183 

Quick Basic (MS) 67 

True Basic 119 


Turbo Pascal (plus BCD 
&8087) 65 

PROJECT MANAGEMENT 

Harvard Total $285 

Microsoft Project 237 

Super Project Plus 257 

Timeline 235 

FINANCIAL 

Managing Your Money . $109 
Dollars and Sense 107 

ACCOUNTING 

BPI $299 

Computer Associates . . 317 
(formerly lUS) 

OacEasy. Lowest Price Call! 

Great Plains 447 

Open Systems (3.0) .... 417 

State of the Art 355 

TCS Client Write Up. .. . 949 
Real World 475 

MISC/UTILITIES 

Copy 11 PC $ 35 

Crosstalk XVI 99 

Fast Back 93 

Microsoft Windows. .. . 67 

Norton Utilities 55 

Prokey 77 

Remote 99 

Sidekick 47 

Superkey 45 


OVER 200 OTHER SOFTWARE TITLES IN STOCK 
AT LOW DISCOUNT PRICES. 


#1 Rated productivity softvrare. 



dBase III Plus $429 LOTUS 1-2-3 $317 Word Perfect $199 


Add-Ons for dBase III Plus 
Clipper 

dBase III compiler. $}S9 
Qukkeode III 

Quickcode III reduces program- 
ming time by over 70%. $ 145 


Add-Ons for LOTUS 1-2-1 
LOTUS 1-2-3 Report Writer 

Now you can format your own 
reports, forms and mailings from 
1-2-3 files. $109 


Add-Ons for Word Perfect 
Fancy Font 

Lets you use multiple fonts to 
enhance the appearance of your 
letters & reports. $14$ 


2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491 

• Brand new Progrwimw's Language and Utilities Guide - A • Brand new Power User's Guide * Full line catalog of 
convenient and valuable listing of timesaving tools for software enhancements for the business professional 

the programming professional • Complete with product « Full descriptions of templates, add-ons, disc 
description. management and other programs. 




INTRODUQNG LOaCWMlL 
FULUr CONFATIBLE COMPUTER PRODUCTS 


S-Year Unconditional Warranty • Made in U.SJL 
Immediate Replacement or Repair Policy • Low Power Consumption 


Now Logksoft gives you a logical drake. 

We're manufacturing a complete line of computer 
products called LogicWare. They’re fully compatible with 
major manufacturers. 

The boards pictured here are part of a vast array of 
ultra-reliable computer products. 


We save you money — not by using inexpensive labor 
or parts — but through state-of-the-art technology, which 
reduces part requirements and increases reliability. Eaci 
product has a 5-year unconditional warranty plus our 
immediate replace or repair policy. 

LogicWare. It’s the logical way to get high quality 
without paying high prices. 



AST Compatible AT 
Multifunction Board 
W/I28K-$2I9 


• Expandable to 2 Megabytes on Board • 
Install Either 64K or 256K Chips to 
Customize the Memory to your Existing 
Memory Configuration • Software RAM Disk • 
Printer Spooler/ Buffer • One Parallel Port • 
One Serial Port 



Hercules Compatible 
Monochrome Graphics 
Board-$ll9 


• 720 X 348 Pixel Graphics • Parallel Printer 
Port • Lotus 1-2-3 Compatible • TTL Mono- 
chrome Output • ATD Software Supplied For 
Direct Emulation of Hercules Graphics Card 
Low Power Consumption 



AST Compatible Six Function 
Cardw/384K-$IS9 

• One Parallel Port • One Serial Port • One 
Game Port • Clock Calendar • 384K RAM 
Memory • Low Power Consumption • Soft- 
ware • Printer/Spooler Buffer 



AST Compatible S76K RAM 
Board Half Card with ^K-$69 

• Expandable to 576K • Supports 64K or 
256K Memory Chips • Fits in Short Slot • Low 
Power Consumption • Clock Calendar Option 
loaded w/384K $135 
loaded w/576K $149 



Hercules Compatible Color 
Graphics Board-$99 


• 320 X 200 Color Pixels • 640 x 200 Mono- 
graph Pixels • Parallel Printer Port • Low 
Power Consumption • Fits in Short Slot • Will 
Drive a Medium Resolution Color & 
Composite Monochrome Monitor 



Hayes 1200 B Compatible Hal 
Card Modem w/Software-$l4 

• 300/1200 Baud • Bell 103/212A Compati- 
ble • Auto Dial/Auto Answer • Pulse or Touct 
Tone Dialing • Full or Half Duplex Operation • 
Fits in Short Slot • Low Power Consumption 

Hayes 2400B Compatible Hal 
Card Modem w/Software-$29 



I, siriigsaHiiiii n || , » i| 

To order or receive technical assistance, call our National Hotline: 


110 Bi-County Blvd., Dept. 54321 
Farmingdale. NY 11735 
CANADA 416-283-2354 
Domestic /IntT Telex 
286905 SoftUR 


1 - 800 - 645-3491 

NY STATE 1-80(K235-6442 (516) 249-8440 
Customer Service: 1-800-431-9037 NYS: 516-249-8440 
FAX #516-249-5289 


EUROPE: 020-83 48 64 
Telex: 10759 Lo 0 c NL 
Mail orders to: 
LOGICSOFT EUROPE BV 
pb 9460. 1006 AL Amsterdam. Holland 


’ No surcharge for MasterCard, VISA, Airtencan Uipress C 00.. money ordei check or PO^ (please call for pnce venficatton) • No sales tax on orders shipped outside N.Y State • Please add 2 % 
insurance and handling (S3 00 minimum) (ntT orders add !) • We do not bill ur>til we ship All products covered by mtg$ warranty Oefectrve merchandise mav be returned for repair or ' 

Wc do not guarantee compatibility Any g^s returned tor credit are subject to a I Sk restocking charge A/I pnces and policies subtect to change without rratice 


Circle #400 on reader service card. 



numRSHARIHB 
4N0 PRINT BUFFER/N6 
AUIH ONE VERSATILE IRUT 


Print Master from BayTech 
is an inteiligent printer 
controller that connects 
between your computers and 
printers. It allows you to share 
one printer automatically, 
contend for multiple printers 
automatically, or switch 
between several printers by 
sending a simple code. Plus, 
Print Master's built-in buffer 
spools data until your printer 
can receive it. 


BayTech 


f^narContro/ter 

Print Master 710C 




Bay Technical Associatb, INC. 

DATA a)MMlJN!CATK'>NS 


A VERY FLEXIBLE 
PRINTER SHARER 


CHOOSE SERIAL 
OR PARALLEL MODELS 


706A (6 parallel ports), $795. 
706C (6 serial ports), $795. 
706D (4 parallel/2 serial). $795. 
7080 (6 parallel/2 serial), $895. 
708C (8 serial ports), $895. 
710C (10 serial ports), $995. 
Additional 500K buffer, $249. 

Want more details? Call or 
write BayTech at P.O. Box 
387, Bay Saint Louis, MS 
39520. Telex 910-333-1618. 
Phone 601-467-8231 or 

800 - 523-2702 
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You configure Print Master's 
ports for any combination of 
printers and computers by 
answering questions from the 
easy-to-follow menus. For 
example, with the ten-port 
Print Master, nine computers 
can share one printer, eight 
computers can share two 
printers, seven computers 
can share three printers, and 
so on, to one computer which 
can share nine printers. You 
can also menu-select these 
features: the baud rate, word 
size, stop bits, parity, and 
XON/OFF handshaking; the 
disconnect time-out; and form 
feeds. Ports may be 
configured individually to 
translate for printers and 
computers using different 
configurations. All 
changes you make are 
saved in non- 
volatile memoiy. 


automatic. Again, you perform 
your normal print operation 
and are connected to the 
next available printer on a 
first-come-first-serve basis. 
Print Master will send data to 
all printers simultaneously to 
keep your printers running at 
full capacity. 

If you are sharing several 
different printers, such as a 
letter printer, a laser-jet and a 
plotter, you do your normal 
print routine but Insert a short 
printer select code (which 
you can define yourself) as 
the first characters of your 
data. The data is then routed 
to the selected printer. It's 
that easy. 


PRINT MASTER’S BUFFER 
KEEPS YOU WORKING 


Since Print Master can 
accept data faster than your 
printer, you can dump a print 
job into Print Master's 51 2K 
buffer and then go on to 
another project. All connected 
users can send data to this 
common pool buffer, and 
they oan be doing It at the 
same time, even if no printer 
is available. Data is stored in 
the buffer until it can be sent 
on a first-in-first- 
out basis to 


the selected printer. If you 
need more memory, Print 
Master is optionally available 
with one megabyte buffer. 


CONTROL PRINT OUTPUT 
FROM YOUR COMPUTER 

If several users are sharing 
one printer, printer sharing is 
completely automatic. There 
are no codes to send. You 

simply perform your normal 
print operation. If you are 
sharing several identical 

printers, connection 
is also 





Smart. 

Pomr am/ 
friendliness for 
custom 
appiications. 



Thediffensnce is povra 


If there’s one thing 
dBase users have 
learned — the hard 
way — it’s that 
there’s a huge differ- 
ence between power 
and usable power. 

Which, in a nut- 
shell, is the difference 
between dBase III 
Plus and The Smart 


Data Base Manager. 

Both are full-fea- 
tured, multiuser data 
bases. But Smart is 
much easier to learn, 
easier to use, and 
easier to program. 
Not to mention faster 
and more functional. 

That’s not just our 
opinion. In March, 


Software Digest 
ranked Smart as the 
Most Powerful 
among all 15 leading 
relational data bases. 
Smart also topped 
dBase III Plus in tests 
of speed, versatility, 
error handling, and 
ease of learning. 

Custom applica- 


dhor III rtia uidenurt of AriMo-lktr. 



The difference is more 
than poMter. 




Smart 

Data 

Base 

dbse 

M 

PiM 

• RflviseaMe 
Appikalions 

Yes 

No 

• MuRi-taMe 

Access 

Yes 

No 

e Nested Menus 

Yes 

No 

e CustDin Reports 

Ybs 

No 

e Autonutk 
Protection 
AcaiestLAN 
*Deadl)r Embrace* 

Yes 

No 

e BuW-ln 
Communkatkms 

Yes 

No 

e Not Copy 
Protect^ 

Yes 

No 

List Prices: 
singleHiser 

S 495 

$ 60 $ 

4user-UN 

U90 

um 

lOuser-LAN 

3.060 

vm 


Ask for a Smart Demo-Pack. 

Now for just $19.95, 
you can experience 
the complete Smart 
System on your single- 
user PC or LAN work- 
stations. 

Your Demo-Pack 
includes all of Smart’s 
powerful features, along 
with a complete set of 
disk tutorials. To order, 
just caU toll-free 800- 
438-7627 and ask for 
Dept. MD (in Canada or 
Kansas call 913-492-3800). 

Once you see the dif- 
ference, you’ll get Smart. 


tions are painless 
with Smart. Its built- 
in programming lan- 
guage relies on sim- 
ple English commands. 

A powerful 
“Remember” feature 
lets anyone, even 
non-programmers, 
reduce long-winded 
routines to a single 
keystroke. 

Smart also includes 
built-in asynchronous 
communications, cus- 



tom menus, password 
protection, and a time- 
saving “Browse” mode. 

There are two 
ways you could make 
Smart more powerful 
than it already is: (1) 
by adding it to any 
number of worksta- 
tions on a local area 
network, and; (2) W 
integrating it with The 
Smart Spreadsheet, 
and Smart Word 
Processor. 


The Smart E)ala Base Manager 


C 1986 Innux'ative Software, Inc. 
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12 MHz SPEED . . . 

. . . plus A MEGABYTE FOR DOS! 



Turn your PC or XT into the machine it shouid have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It Is also the most powerful, provid- 
ing a true megabyte for DOS! 

To break the 640K DOS barrier MlcroWay designed a 
Memory Management Unit (MMU) that Is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS”, MlcroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
tem will report 1,036288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 
Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE C! 
This means you have an additional 384 K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1 A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Number Smasher/ECM is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 

Number Smasher/ECM runs floating point bound P|ro- 
gramsfasterthan an AT or any other 80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 1 0! 

Number Smasher/ECM is the most cost effective pro- 
ductivity tool you can buy. The base board which runs at 
9.54 MHz comes with 51 2K and costs only $599! The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 1 2 M Hz 8087 is just $1 1 99. Call 
today to discuss your particular configuration. Remember 
“The advantage or buying from MicroWay is outstanding per- 
sonal service" (PC Magazine, 6/1 0/86 - p. 1 62) 



The World Leader in 8087 Support 

P.O. Box 79. Kingston, Mass. 02364 USA (61 7} 746-7341 
Tempo House, London, UK. call 01-223-7662 

Number Smasher, ECM arxj MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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VIEWPOINTS 

■ STEPHEN MANES 


Prediction: 

A GROWTH 
INDUSTRY 

Although the number of computer clairvoyants has been growing wildly, technology marches 
along at a pace that few can predict. 



W hat’s the fastest-growing seg- 
ment of the computer industry? 
The prediction business. Every 
time you open a magazine, you run into 
some “industry expert” out on a shaky 
limb with a guess about the latest burning 
issue; sales growth, market share, new 
technologies, next week's Lotto number. 

Sportswriters who guess the pennant- 
race winners during spring training are 
publicly chastised in October. Since 
there's no official end to the computer sea- 
son, nobody ever goes back and checks up 
on the pundits — lucky for them. 

COMPUTER CLAIBVOYAIMTS A cou- 
ple years back, the most reckless computer 
clairvoyants were momentarily jolted into 
caution by the failure of their wild scenari- 
os projecting exponential growth in the 
computer business for years to come. You 
remember a computer in every home in 
the land, an electronic linkup to banks and 
stores and news media. In fact, the home 
computer boom turned out to be little more 
than a way of selling videogame machines 
while assuaging parents' guilt about them. 

The much-hyped virtues of videotex 
have managed to lure all sorts of big play- 
ers, from AT&T to Time Inc. to a weird 
IBM-Sears-CBS triumvirate. Returns? 
Zilch everywhere but France, where the 
state-owned phone company gives every- 
body a terminal instead of a phone book. 
Here, where paper phone books compete 
with one another, every single test of vid- 
eotex has turned into a money sink. 

Voice recognition and synthesis? Read 
some old predictions, and you'll wonder 


why you’re not dictating your memos di- 
rectly to your machine. Natural-language 
interfaces? “I don’t understand the words 
in your query.” Did the world flock to 
PC/r? Did the Macintosh usher in a new 
era of “user-friendly” computing? Did the 
world give the Amiga a hearty handclasp? 

ON THE BANDWAGON Prognostica- 
tors jump on bandwagons because they 
don’t want to be left in the slums listening 
to some derelict’s boom box. Anybody out 
there own a video cartridge player, the 
wonder product of the early seventies? No, 
not a VCR; I mean the early "read-only” 
cartridge machines that companies as lofty 
as CBS saw as instant gold. Expensive 
hardware and software and a surprise eco- 
nomic recession dealt the whole idea a 
deathblow. 

Many of the rodents who deserted that 
sinking ship jumped aboard SS Video 
Disk — a catamaran with two leaky, in- 



compatible hulls. RCA’s format, a techno- 
logical stiff, lost the company plenty. The 
vastly superior laserdisk still limps along, 
but rtrastly in special high-end situations. 
Like the video cartridge, the laserdisk had 
everything going for it except cheap hard- 
ware and software and the absolutely es- 
sential ability to let the user record. VCRs 
stomped all over it. 

So here comes the CD-ROM, and ev- 
erybody’s going gaga again. It’s going to 
transfigure the industry. It’s going to revo- 
lutionize the dissemination of information. 
It’s going to change the very way we think. 
We’re going to get new reference works, 
combining the best of encyclopedias and 
animation. We’re going to get new interac- 
tive arts that will stretch our minds be- 
yond . . . 

Yeah. Maybe. Not long ago, on the 
crest of the great video game wave, much 
hype was centered on the joys of “interac- 
tivity.” Interactive fiction would give the 
act of reading a new push. People would 
get involved in lifelike simulations of ev- 
erything from atomic warfare to fishmon- 
gering. 

What happened? For one thing, inter- 
acting with a computer often seemed too 
much like work. For another, designing 
decent interactive software was work — 
hard work that few could do well. “Inter- 
active fiction” never got much beyond the 
bright 12-year-old’s level of puzzling out 
how to fool crafty old elf Snobgerf and 
proceed to the next level of the cavern. 
And the fad that toppled interactive com- 
puter games from their brief reign was an 
utterly passive activity: watching MTV. 
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VIKW POINTS 


■ STEPHEN MANES 


ANIMATED DUODENUM The CD- 

ROM has standardization problems that 
need to be overcome, but software worries 
may be even more critical. Sure, having 
The Oj^ord English Dictionary and a gen- 


uinely complete thesaurus on-line at the 
press of a key will be a godsend to folks 
who need to refer to them in their work. 
But will your kid really become a better 
scholar by using an electronic Britannica 


to call up an animated diagram of the duo- 
denum? 

Besides, you’re probably not going to 
see that realistic peristaltic action in any 
hurry. What’s mote likely is a wave of re- 
cycled classics and public-domain stuff on 
CD-ROM. The Complete Charles Dick- 
ens. The Complete A.A. Milne. It’s a lot 
less risky than commissioning a fancy new 
project with expensive artwork for an un- 
certain market. 

Maybe you’ll be able to slip the com- 
plete oeuvre of Louis L’Amour into your 
shirt pocket instead of your pants pocket. 
But how much of a break ate you going to 
get over the price of the paperbacks? Will 
Louis stand for any reduction in his royal- 
ties? And do you want to read his works on 
a computer screen anyhow? 

A CD-ROM can suck up quite a lot of 
information, and deep-pocketed corporate 
customers won’t mind paying high prices 
for it. The test of us, however, are likely to 
wait for a future version of CDs on which 
we will be able to store our own copious 
quantities of data — a product that will be 
as different from the CD-ROM as the VCR 
is from the videodisk. 

DEAD WRONG And undoubtedly I’m 
dead wrong about a lot of this. That’s the 
trouble with prognostication: trees obscure 
forests. Who in the infancy of the micro- 
computer could have perceived that the lit- 
tle giants would create even a tenth of the 
business they have? How many of the 
apostles of office automation could have 
foreseen the inexorable demise of dedicat- 
ed word processors? 

Technology marches forward but only 
rarely at the pace we expect. Movies with 
sound were demonstrated 30 years before 
they became routine. Television took de- 
cades to become ubiquitous. The micro- 
wave oven needed nearly a quarter-century 
to penetrate half of America’s households. 
At this moment, somebody is probably 
creating something that will not become a 
household word until the year 2012. Next 
week the pundits will treat it with the same 
cool rationality they reserved for the Co- 
leco Adam. 

Only two predictions are as sure as 
death and taxes: IBM will still be around in 
some form in the year 2000; predictions 
will be. too. Eij 


Is your computer on 
someone else’s desk? 



\ 



The typical microcomputer sits 
idle at Its work station 30 • 70% 
of the time How often have you 
waited for someone to leave 
their desk so you could slip in 
and do a quick job on the 
computer 

How often have you come back 
to work and found somebody 
has moved in to work on your 
computer You need “THE 
BUDDY SYSTEM" 


THE 
BUDDY 
SYSTEM 

ALLOWS 
YOU TO 

SHARE YOUR PC WITH A FRIEND. 

OR BETTER YET 

SHARE A FRIEND’S PCI I 


• THE BUDDY SYSTEM", a coal 
effective alternative to purcha- 
sing additional PCs or network- 
ing 

It IS not a network, but a Single 
user, multi-access system It is 
cost efficient and has its place 
everywhere there is a PC 


MANUFACTUMD In Canada By: 

KANO GROUP MARKETING INC. 


COPYRIGHT « 1985 


(604) 669-5200 
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THE 

lljOOQlOOO 

SWITCH IS ON! 


SHARE THE EXCITEMENT! 

Frustrated by the limitations of your current 
software? Try KnowledgeMan/2, the “Friendly 
Superpower.” We think you’ll be so excited by 
its power and flexibility you’ll never go back to 
your present dead-end software. In fact, if you let 
us know why you prefer KnowledgeMan/2, you 
could be a winner in our “$1,000,000 Switch!” 

From accounting to manufacturing to sales, 
KnowledgeMan/2 is a data base management 
system providing familiar business computing 
features in one highly-fused software package; 

□ Extensive relational data base management 

□ Spreadsheet features 

□ SpurK>f-the-moment inquiries 

□ Forms management 

□ Statistical analysis 


For the beginner, KnowledgeMan/2 has our 
extensive menu system with supporting help 
screens and easy-to-use documentation. The 
experienced user may turn off the menus to use 
KnowledgeMan/2’s power through its time-saving 
command language or procedural language. Every- 
one can use the optional natural language features 
to ask for information in plain English. 

For details on how you can enter “The $1,000,000 
Switch,” see your local dealer or write or call: 
mdbs/Marketing and Sales/P.O. Box 248/Lafayette, 
IN 47902; 317/463-2581. 

KNOWLEDGE 

nn®n/2 

THI UMVtMtAL KMQWLIOM MAMOOMSirr BTSTU 

/ 
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□ Data security 

□ Programming language and much more 

Enhance your business presentations and com- 
munications with fully-integrated options for color 
graphics, text processing, forms painting, report 
generation, remote communications, mouse pro- 
cessing, natural language processing, and others. 
Versions for local area networks are also available. 


and “Knowi$>dp>MBn/2‘* ar* ragicttrad tradamarfca o< Micro Data Baaa Syatama, Inc. 



ORDER 
U(ME : • 


Harvard Total Project Manager 

Microsoft Prcya 

Super Projea Plus 

rmefcneJo 


Dollars & Sense w/Forcast 

Home ^oontant Plus 

ToPias Managmg Tour Money 

CO— UWCdTIOWt 

CompuServe Starter Kit 

Crosstalk XVI 

Microsoft Access 

PR Access 

Remote 

Smartcom il 


iimoRAnvT tomvARi 

AOiiity 

Enawe It 

Framework II 

Open Access 

Smart Software Sys»m 

.Smart Software System Lan Pack 

Sympnony 


Acctssotin 

Copy II OpDon Board 

Masteftxece 

Masterpiece Plus 

Sumrrwsketcn 12x12 TaOiet 


AA- 

INNOVATIVE SOFTWARE 

Smart System 3.0 

» 379 °° 


Work Perfoct Ver. 4.1 
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Lowest Prices On Microsoft Products 




Thoy’rc*fft^T & On Special 
With Prices To LOW To Print 
Call For Name Brand Popular Software Now on Special. 
Ask Your Sales Rep. for Current Titles 


Easy 

. . . $ 88 

Just Write 

. . . 65 

Leadmg Edge Word Processor 

. . . 48 

Leading Edy WP wnh Spell 4 Merg . . 

. . . 72 

Ughtenng 

. 55 

Mcosoft Wofd30 

. . . Call 

Multimate 33 

. . . Call 

Muttimaff Advantage 

. . . Call 

LAMOUACIS 

BasK Compiler IMKfosoft) 

. - $219 

C Compiler (Mioosoftl 

, . 249 

CoM Compilef IMKfosoft) 

. . . 386 

Fortran Compeer (MKtosoftl 

. . . 195 

Latwe C Compilef 

242 

Macro Assembler |MKrosoft| 

. . . 84 

Kun C Interpreter 

. . 82 

Ryyi McFartan fortran 

. 305 

I^an McFarian Cobd 

.. . 479 

Pascal Compilef IMKrosoft) 

. . . 166 

OuKk BasK 2 

. . . 55 

Turbo Jumbo Pack 

. Call 

Turbo Pascal WJ8067 4 BCD 

Call 

Turbo Proiog 

54 

Turbo DataBase Tool Box 

Cafl 

TRAININD 

Flight Smuiacor 

. . . $ 28 

Masffftype 

, . . 23 

Mnd Pidber 

. . . 26 

PC Logo 

, . . 75 

Turbo Tutor 11 

. . . Call 

Typng Instiuaor 

. . . 28 

Typing Tutor III 

. . . 28 


PR wme w/Speii Cnecker 

toady 

Samna Word III 

Samna Word Pto 

Smart Spe« Checker .... 

Vokswrrter 3 

Volcswnter Scientific .... 

WeOster 

Word Perfea LOrary .... 
Word Perfect (Ver 4l| . . 
Wordstar W'Tutor 3 31 .. 
Wordstar Pro Pack 331 . . 
Wordst»2000 2 0 .... 
Wordstar 2000 Plus 20 . . 


ununn 

I DIR 

Copy II PC 

Cof^ite 

Desqview 

OouWeDOS 

DR DOS 

fastPack 

Homet)ase20 

Gem CoBectxin 

GemDesktop 

Keywofks 

Micfosoft Windows 

Norton Commander 

Norw Uttoes 3 1 

PC Tools 

Printworks 

Prokey 40 

SidekKk 

SidekKlcSupeikey Bundle 

SidekKk (unprotectedl 

Sideways 31 

Superkey 

Traveling SidekKk 

Turoo Editor Tool Boi 

UniockA.BofC 

XTree 


Lotus 1 -2-3 Call 

Muloplan $108 

PR Plan 76 

Spreadsheet AuMor 20 82 

Supertalc 4 Call 


OftAmCS/MKl 

Chartmaster 

Click Aft PuWisher 

Diagram Master 

Enercharts 

Erergraphcs 2 0 

freelance 

GemGraph 

Gem Word Chart 

Genenc CAD wttot Plot 

GraphKwnter Combo 

Harvard ftesent^ion Grapnio . . . 

In^-Vision 

MKrosoft Buss Mouse 

Micfosoft Chan 

MKrosoft Serial Mouse 

News Room 

PC Draw 

PC Mouse wrDr Halo II 

PC Mouse w'Pamt Plus 

PR Graph 

Pnntmaster 

Print Shop 

Signmaster 

Turtxi Graphix Tool Bo> 

Windows Draw" 


ACCOUNTINC 

BPI - G1 Af-R. AP, Payrol .... 

CYMA 

DAC Easy Accounting 

DAC Easy Payroll 

In-House Acouxant 

One Wine Plus 

One Wfrtf AFAPPayro* 

Open Systems-GtAAIAPPayroa . 
Peachtree - GO. AP, AP, Pa^ . 

SoranviUS - G1 AR. AP 

Staff of the An GUARAPPayroi 


$m 

$ W 
I8S 
179 
269 
I8S 
137 
82 
8S 
294 
215 
249 
106 
164 
119 

31 
199 
104 

ns 

76 

29 

32 
132 

30 
102 


VP Rarmer 49 


DATA DAU HANACnMfirT 


Clpper $ 335 

Clout2 117 

Comersione 67 

dBase II Call 

dBase III Plus Call 

dBase III LAN Call 

Enoch 215 

Ektended Repon Wnter 74 

GURU 1350 

Knowledgeman II 279 

Nutshefl20 59 

Paradox 469 

PR File 76 

PR Repon 67 

OuKkcodc 138 

OmrtReport 138 

Reveiaoon 449 

Reveiaoon Bump Disk 249 

R Base 5000 System V Call 

Reflex Bert Prke 

ThmkTank 91 

VP Info 49 


Low Prices are BORN Here,:' ;;; : ; > 

RAISED Elsewhere: 






Mil 






\ 




'I 


fCCAppn¥$d 
MOf^^tMnokiQ 9lo$ 
JURntOuJiylltlmm 
1 Ymt UmlM Warnnty 


wt^rram Turbo PC/XT 

29aK UHnonr, On* 360K Bnnd Nm Ftoppy Ortvt 

m Wgt Pomr Supply. $Mt CaM. AT Slyt* K*ybeart 
• m, Ciedi Sp**l (Kaybovd SilMttM*). • Eipmlon Stott 


Over S200 worth of 
Paperback Software Programs 


$49 


Sj^iwsKt system 


Turbo PC/XT W/256K & 1 Drive 

$ 

449 

Turbo PC/XT W/640K & 1 Drive 

S 

499 

Turbo PC/XT W/640K & 2 Drives 

% 

599 

Turbo PC/XT W/640K, 1 DfiveS20MG 

s 

929 

MonGraphics Card with Software 
and Parallel Printer Port 

$ 

79 

Color Card 

with Parallel Printer Port 

$ 

69 

Multifunction Card w/Software 

$ 

79 

Amber Monitor |TTL| 

$ 

95 

Amber Monitor w/Swivel Tilt 

$ 

105 

Color Atoiitor (RGB| 

s 

289 

Sega Enhanced Graphics Card 

5 

259 

I/O Card |Serial/Parallel| 

$ 

39 

I/O Card |Serial/Clock Calendar 

$ 

39 

I/O Card |Parallel| 

$ 

39 

5151 Clone Keyboard 

$ 

79 


Brother Printtrs 

Call 

Canon Laser Printer 

$1949 

Cibzen Printers 

Call 

MSP-)0 

$ 279 

MSP-15 

$ 379 

MSP-20 

$ 315 

MSP-25 

$ 479 

Diablo D-25 

489 

635 

1035 


nOTTItS 

Epson HI-80 $ 309 

DISK DRfVIS 

Bernoulli Box 

10 Meg $1249 

20 Meg 1849 

20 Meg Plus 1889 


EpMnPrintm 

Fujitsu 

Juki 6100 

Juki 6300 

NEC 

3510. 3550. 3515.3530 . 
6810.8830,08850 . . . 

P-5 

P-6 

P-7 


729 

1039 

959 

429 

609 


PanasonK 


1091 

239 

1092 

309 

1592 

425 

KXP3I51 

399 

SttrMkronki 



Toshiba 


321 


341 


P35I Parallel & Serial 

. . . 9*9 


•CARDS 

AST Advantage . . 

AST Rampage PC . 

AST Rampage AT . 

AST Six Pack Plus . 

Hercules Color Card 
Hercules Graphics Card 
Intel 

Above Board PC . 

Above Board AT . 

Above Board PS/AT 
Maynard Hardcard . 

Paradise 5 Pack ... 

Paradise Modular Graphic 
Plus Development 
Plus Hard Card 20 Megabyte 

Quad EGA Plus 

Quackam Gdd/Siiver Boards . 

Ouadlink 

Tecmar Graphia Master .... 
Teonar Captain (No Memory) . 


TIRMINALS 

Qume QVT Green 101 $ 299 

QVr Amber 101 314 

\)t/yse 

30 299 

50 419 

75 559 

85 439 

350 859 

Zenith Z-22 455 

Z-29A 559 

Z-49 Call 

MODIMS 
Anchor Automation 

ArKhor Express $ 235 

Anchor Modems Call 

AT & T 4000 External $ 309 

Hayes Smartmodem 

300 135 

1200 379 

1200B 325 

2400B 495 

Prometheus 12006 179 

US Robotics Password 1200 180 

US Roboocs Courier 2400 379 

Microlink 2400 379 


COPIERS 


COMPUTIRS 


Pansonic 

Sr. Partner 

lUS 

Exec. Partner Dual Drive . 

2129 

Toshiba 

MIOO 

1889 

T-1 100 Plus 

1*49 

T.3I00 

S099 

Wyse 

PC 1100-1 

979 

PC 1100-20 

1S89 

Zenith 



MONITORS 

Amdek Monitors Call 

NEC Monitors Call 

Princeton Graphics Monitors Call 

Zenith Monitors Call 



Canon PC-20 S719 

Canon PC-25 $939 
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•llto Oiarf* tor VISA M — to rcarN •Prices & Availability Subjea to Change 

•Ycxj Pay the Ground - We Pay the Air Without Notice 

•GrcxjrxJ Shipping & Handlirsg S6.00 •Due to Copyright Laws No Returns 

•Free Air apples ONLY to orders up to 10 lbs. on Software Purchases 
•Perscxial arxJ Ccxnpany Checks Will Delay ’Add 3% for C.O.D. Orders 
Shipping 2 Weeks IT* Ot Hat Oaanntaa Haehlna Capatmtf 


Malllfif AMtmsi 2222 East Indian School Road | 
Phoenix. AZ 85016 

• Order line Hours Mon-Fn 6JC^5 30 
Satur<Uy 900-100 

• Alaska Orders CaN |602) 468- 1 73 1 

• Oder Processing (602) 224-9345 
1000 a m -3:00 pm Morxlay-Frtday 







“.pBpp 



Dear Customer: 

Recently I Joined Malnstreet Computer Corporation and was extremely 
Impressed by the great commitment that the people of Malnstreet 
have to you and to service. I would like to share with you several of 
the facts I've learned: 

• Malnstreet is committed to providing the leading edge of service for 
personal computer users. 

• Malnstreet only offers the highest quality products, guaranteed to 
meet or exceed your expectations. 

•Malnstreet offers a toll-free line for Customer support. 

•Every product comes with a 30-day return privilege, 

•Should your order require partial shipment, you pay freight only 
on the first shipment. 

•All manufacturer’s warranties are doubled for up to one full year. 
•Should your order not be filled within two weeks, we will automati- 
cally give you a S26 credit to be used against your next order of 
$200 or greater. 

We at Malnstreet practice these principles. Our reputation with 
you and your satlsfiuition are our most important goals. Order from 
us with confidence. You'll be 100% satisfied or we’ll make it right. 
That's our promise, and you can depend on it. 

Thank you for your business. 




Phil Warren. President 

P.S. When you call don’t forget to ask about our "Special of the Week 
Just another way we want to pass on savings to you. our valued 
customer. 



$699 


flDSPT ” DC 88T 

Desktop Computer 

• 640K RAM 

• IBM Compalability 

• One 360k floppy Disk Drive 

• ADEPT Post-Touch Keyboard 

• With Phoenix BIOS 
Same system with 20MB Hard Disk now only S1168 


RDCPT '' Quick Six Multifunction Board 
OUR #1 SELLER! 


Keyboard Selectable Clock rate. 

4.77 (standard) or 6.66 (turbo) MHz 
Runs all IBM Software 
full One \%ar Warranty 


• Serial and Parallel Ports 

> 3B4KB RAM installed 

> Clock/Calendar 


• RAM Disk Software 

• Print Spooler 
> Game Port 


$149 


$1495 


ADEPT ~ DC 286 
Desktop Computer 

• Hard Disk Controller • 1.26MB Floppy Disk Drive 

• Runs Ail IBM Software • ADEPT Posi-Touch Keyboard 

• Full One Year Warranty • 8 Full Size Expansion Slots 

• 80286 Microprxessor • With Phoenix BIOS 

Same system with 20MB Hard Disk now only $2094 
Monitors sold separately tor all computers listed on this page except where 
noted ollierwise PHONE ORDERS 

1«800*426*MAIN 

1‘800'426-6246 


DISK DRIVES 



INCLUDES HOMEBASE MANAGEMENT SOFTWARE 
A $69.95 value/yours FREE 

PC MAGAZINE PRODUCT OF THE YEAR! 


$469.00 

$849.00 


MONITORS 


ADEPT Monxhrome 
ADEPT Color , . 


We accepl personal ana corporate checks without Oetay if you include 
current driver s license number and expiralKXi date 


$139,00 

$299.00 

VIDEO CARDS 

ADEPT Monxhrome with parallel $99.00 

ADEPT Color with parallel $99 00 

EGA Card (Genoa) Color $375.00 


Prepaid orders are shipped tree by surface earner. Air freight is extra We accept VISA and M/C without surcharge We also will accepl your AMERICAN EXPRESS or DINER'S CLUB 
with a surcharge added All goods are new Systems are pre-assembied and tested before shipping We double all manufacturer's warranties lor up to one lull year Prices are 
subject to change at any time Call for the latest availability and price 
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Mail orders; 4115 Freidrich Lane. Suite 145. Austin. 
Texas 78744 Phone orders; 800/426-6246 outside Texas, 
512/447-0992 inside Texas For Technical Support: 
512/447-0992 Hours Monday through Friday 8am-7pm 
Central Time Saturday gam-3pm Central Time. 


6 U 

MAINSTREET 

COMPUTER CORPORATION 

4115 FdModMone Vj<iei45 Auum trooi 78744 512^4470092 



mi 

IBM. XT. and AT are trademarks of IBM Corporation. 
Compaq is a trademark of Compaq Computer Corporation. 
All brands are registered trademarks. 

Visit our Regional Sales and Service Center Ixated at 
7950 Anderson Square. Suite 109, Austin. Texas 78758 
512/459-4221 



V I K W’ P O I N T S 


■ STEWART ALSOP 


I BOUGHT 
MAIL ORDER ! 

So you want the best equipment, the best price, the best service? Here are some pros and 
cons of buying by mail for experienced users and novices. 



I can't take the guilt anymore! I admit it: 
I bought a computer from a mail-order 
company. I’ve decided to come out of 
the closet, and this is my signed and wit- 
nessed confession. 

I, Stewart Alsop. did in the month of 
April in the year of the Lord nineteen hun- 
dred and eighty-six purchase the following 
products through the mail from 47th St. 
Photo, a firm in New York City: aCompaq 
Deskpro 286. a NEC Multisync monitor, a 
Hayes 2400B modem, and a Hewlett- 
Packard LaserJet Plus printer. 

CONDEMNED BY THE INDUSTRY 

Whew! Now that that’s out we can have a 
sensible discussion about why mail order 
is so roundly condemned in the personal 
computer industry. The industry seems to 
believe that mail order is a despicable way 
to foist computer products on an unsus- 
pecting public. 

That’s why I’m confessing: I’m a critic 
and analyst of the personal computer in- 
dustry and am therefore expected to have 
honorable computer-use practices. And. in 
fact. I don’t give away (except to schools) 
or sell copies of my software. Nor do I in- 
vest in or consult for the companies I write 
about (despite my lust for the money that 
would bring). 

GOOD FOR ME? But when it comes to 
buying computer products. I’m sometimes 
mystified by what the indu.stry believes is 
good for me. I want to buy specific brands, 
and 1 want them at the lowest price. I don’t 
need to suffer through the salesperson’s at- 
tempt to understand what I do. And I’ve 


learned from painful experience that the 
only way to get what I want out of a com- 
puter is to keep trying. I’ve never had any 
luck getting somebody at the other end of a 
customer-support number to reveal the in- 
tricate secrets of how to do whatever 1 
wanted to do; friends and acquaintances 
who have faced a similar problem provide 
the best support. And 1 want to buy from a 
reliable, well-managed company. 

Take my recent experience: For the la.st 
year. I’ve been buying stuff from a local 
Microage store (in San Mateo, California), 
a small enterprise run by a fellow named 
David Chang. This store has been very 
good to me. Chang fixes everything him- 
self, and when the hard disk on my com- 
puter died last January, he spent several 
evenings and a Sunday morning getting a 
series of replacements to work. The disk 
was out of warranty , and I paid for as much 
of the work as Chang would allow. 

When 1 wanted to buy a PC system. 1 



asked that store to bid on it. I also priced 
the same components in 47th St. Photo’s 
catalog. Microage’s bid was about 15 per- 
cent higher, so I bought from 47th St. Pho- 
to. (There are other good mail-order 
houses, such as Conroy Lapointe in Port- 
land. Oregon, and PC Connection in Mar- 
low, New Hampshire, but I've bought 
stuff from 47th St. Photo before and like its 
service.) 

When the hard disk didn’t work, 47th 
St. Photo swapped system units with me 
by overnight delivery and paid the freight 
charge (which is substantial on a 54-pound 
box). If I had bought the system from Mi- 
croage, 1 probably wouldn’t have had to 
install the modem, display adapter, and 
memory cards myself. And I probably 
wouldn’t have spent a week discovering 
that the DIP switch inside the laser printer 
was set for serial communications when I 
was using a parallel connector. 

HOW PEOPLE BUY Therein lies the 
truth about how people buy computer 
stuff. Which buyers believe that it’s worth 
an extra $ I .BOO to be sure that a particular 
system is fully configured before they take 
delivery? New buyers and those who don’t 
want to be bothered will pay the higher 
price. Those who know what they want 
and how to make it work won’t. 

The problem is that the industry not 
only wants everybody to buy the same way 
but has turned the i.ssue into a moral battle 
between right and wrong. Since the indus- 
uy got started about 6 or 7 years ago. PC 
companies have distributed their products 
primarily through retail dealers. (Before 
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llluKtniion; Cary Henne 




V 1 t W P O I N T S 


■ STEWART ALSOP 


that time, everything was sold through the 
mail.) The companies, believing that they 
were starting a revolution in the way peo- 
ple work, wanted to make sure that the rev- 
olution progressed with a minimum of 


frustration. Since few people knew how to 
use their computers, the companies felt 
that the only way to make sure buyers 
weren't frustrated was to hold their hands 
along the way. 


But a funny thing happened: people 
who bought computers learned to use 
them. So when they went to buy another 
computer, they shopped for price over ser- 
vice. But most hardware and a few soft- 
ware companies have been slow to under- 
stand the phenomenon of the experienced 
buyer: they’re still treating experienced us- 
ers like greenhorns, even though such so- 
phisticates now account for the majority of 
sales. 

SELLING AGGRESSIVELY Software 
companies, pressed by much stiffer com- 
petition, ate loosening up. Spurred on by 
Borland International, smaller companies 
have begun to sell agressively through the 
mail and through mail-order dealers. Big- 
ger companies are beginning to realize that 
there are different ways to sell software, 
but they have been slow to use any but the 
biggest mail-order dealers, such as 800 
Software. 

But hardware companies seem to think 
that every buyer is a novice needing help 
with their products, and the firms have 
adopted a benevolent-dictator stance by re- 
stricting product distribution to stores. The 
problem is that by assuming dealers will 
service those sales (a chancy proposition), 
hardware vendors have not paid sufficient 
attention to whether the customer actually 
gets serviced. 

As far as the vendors of the products 
that I bought from 47th St. Photo are con- 
cerned, I’ve got leprosy. With the excep- 
tion of Hayes, none of the companies 
whose products 1 bought maintain a cus- 
tomer-support operation for users. What’s 
most amazing is that all of the products 
have abysmal documentation. Compaq’s 
manual, for instance, assumes that I 
bought their monochrome monitor to use 
with their supplied video adapter: it fails to 
explain the difference between mono- 
chrome text, color graphics, and enhanced 
color graphics. The manual for the HP La- 
seijet buries the reference for a DIP switch 
that must be reset for serial or parallel com- 
munications in Appendix C. 

A USER'S PLEA So what I’d like to 
know is why these companies think that I 
can’t decide how I want to buy my equip- 
ment and why I’m not important enough to 
get the right information. 1^4 


^Reviews in brief 

ADVERTISEMENT 

Wiho-Cool: l^ing Ym 
PC Irm Overtoiling 

BY JIM FORNEY 


After years of slaving over hot 
circuitry, my faithful, overloaded IBM 
PC is running at least 15 degrees cooler 
these days thanks to an add-on cooling 
fan called Turbo-Cool from PC Cooling 
Systems. Turbo-Cool (formerly known 
as “Silencer, model HP”) bolts onto the 
back of the PC over the power supply’s 
exhaust grill, drawing up to 100 percent 
more air through the unit. 

Prior to installing the Turbo-Cool, I 
measured a 30-degree temperature rise 
above ambient room temperature with 
a temperature probe positioned just 
above the motherboard and tucked in 
between two expansion boards. With 
Turbo-Cool installed and the temp- 
erature probe in the same location, the 
temperature rise was cut exactly in 
half — a mere IS degrees hotter than my 
room — and the top of the PC’s cabinet 
was significantly cooler to the touch at 
the hottest point (just above the location 
of the probe). Although “Silencer” — the 
name under which it was originally 
marketed — was a misnomer, Turbo- 
Cool's fan is much quieter than IBM’s 
built-in cooling fan. In fact, there is no 
significant increase in the noise level 
with Turbo-Cool running. 

Installation couldn’t be easier, as it 
does not require going inside your 
computer at all. To install Turbo-Cool 
on a PC or XT, all you have to do is 
remove four screws from the back panel 
that secure the power supply in place. 
Then you simply attach the fan unit by 
inserting the longer screws supplied 
with it back into the same holes. The 
Turbo-Cool unit is just 3 inches thick 
and adds that much to the depth of a PC 
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when installed, but in terms of required 
clearance behind the CPU, it doesn’t 
add much beyond what you would 
normally leave to prevent kinking all 
those connecting cables anyway. 

The fan is supplied with a “Y” power 
cable, one end of which plugs into the 
monitor outlet on the back of the 
computer so that Turbo-Cool turns on 
automatically when you start your 
system. The other end of the Y has a 
monitor receptacle similar to the one 
that the fan has taken, so none of the 
original functionality is lost. 

I’ve overheated my computer more 
than once, especially in hot weather. 
Heat can be a major problem and can 
cause all manner of strange things to 
happen, as well as shortening the lifespan 
of all those expensive plug-in boards 
and gizmos you’ve added to your system. 
This looks like it’s about as slick a way 
to keep the bugs away on a hot night as 
any I’ve seen. ■ 



Turbo-Cool 
PC Cooling Systems 
Bonsail, CA 92003-0518 
(619) 723-9513 
Price: $69.95 (PC or XT) 
$79.95 (AT) 

Terms: VISA/MC/COD/PO’s 


The text is reprinted (unedited and unabridged) from PC 
Magazine March 2S. 1986. Copyright * 1986 ZifT'Davis 
Publishing Co. 



Finally a database that lets everyone 
use dBase III files. 


Tryit- 


Introdudng Alpha*/ three.” It does everything a 
powerful database should— and a lot more. Every- 
thing from fast on-screen report writing to flexible 
form letters to perfect mailing labels to instant 
data retrieval. And it’s menu-driven so the 
whole office can use it easily. 

It’s the first powerful, full-featured PC database 
manager that lets nonprogrammers use and create 
dBase III and III PLUS files instantly, with absolutely 
no conversion involved. And it does it all for $395. 

We created Alpha/three ly listening to the needs 
and wants of 50,000 of our current database users. 

1-2-3 Is a trademark o( Lotus Development Corporation. dBase Ml and dBase III PLUS are registered trademarks of Ashton-!^ 



you’ll see we listened well. 

For more information on the powerful 
database that everyone can use, write to 
Alpha Software Corporation, 30 B Street, 
Burlington, MA 01803 or call 

1-80(M51-1018. 

In Massachusetts 800-462-2016 or 617-229-2924. 


ALPHA 

SCJFTWARE CXIRPORATICXS 

We’ll meet all your standards. 

CIRCLE 1% ON READER SERVICE CARD 

ALPHA/Ihree and Alpha Software are registered trademarks of Alpha Software Corporation 
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Faster is better — no doubt about it. 

But accelerating a PC to AT speeds is no solution if it creates 
more problems than it solves. 

ACCELERATOR 



POWER EOR A PRICE 


T 


I he PC AT is a real spoiler. If you use an 
AT at work and a PC or XT at home, 
you know how tough it is going back to 
your old machine. You’ve probably 
grown accustomed to the difference in the key- 
boards. but you'll never get used to the difference 
in speed. Starting with the boot-up and for every 
minute of use, your PC or 
XT reminds you how 
hopelessly outclassed it 
has become. You almost 
expect cobwebs to grow 
across your screen as you 
wait for the machine to do 
things that take no time at 
all on an AT. 

Speed is not every- 




thing — it’s the only thing. It is the most important 
characteristic of a computer’s hardware and the 
only reason to use a personal computer in the first 
place. Recent trends in hardware and software 
point up the processing deficiencies of the PC 
and XT more than ever. As expanded memory 
boards let spreadsheets break the 640K-byte lim- 
it, recalculations seem to 
take forever. The En- 
hanced Graphics Adapter 
has more pixels and more 
colors and thus requires 
appropriately faster pro- 
cessing. A sophisticated 
multi-tasking system, 
such as Microsoft Win- 
dows, running on a stan- 
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■ ACCELERATOR BOARDS 


dard PC-XT with an EGA is almost intol- 
erable. 

It's not pleasant to realize that a ma- 
chine you spent good money on has be- 
come obsolete. The body’s in good shape, 
but the thing really needs a brain trans- 
plant — which is to say, it needs an acceler- 
ator, or “turbo,” board. Such a board re- 
places the slow microprocessor and 
associated circuitry in your machine with 
something faster. 

There is a wide variety of turbo boards 
to choose from — everything from inex- 
pensive little "no-slot” gizmos to mam- 
moth expansion boards that seem to incor- 
porate another entire computer inside the 
one you already use. There are even a cou- 
ple of products for the PC AT (see sidebar 
“Speed Up Your AT”), but this story is 
really for the test of us — those who may 
eventually get an AT, but who, in the 
meantime, want to make their existing ma- 
chines as fast and efficient as they can pos- 
sibly be. 

INTEL’S FAMILY Inside your PC or 
XT, toward the back of the system board 
midway between the power supply and the 
rightmost expansion slot, sits an Intel 8088 
microprocessor. The 8088 does the bulk of 
the processing workload in your machine. 
Eight years ago, the 8088 was a real hot- 
shot. Now, compared with Intel’s entire 
line of 16- and 32-bit microprocessors 
(also including the 8086, 80188, 80186, 
80286, and 80386), the 8088 is the family 
slowpoke. The 8088 is sUll rolling out of 
bed in the morning while everyone else has 
already eaten breakfast and gone out the 
door. 

Although this 8088 microprocessor is 
in a socket on your PC or XT system 
board, you can’t just yank it out and put a 
faster sibling in its place. None of these 
other Intel microprocessors is “pin-com- 
patible” with the 8088. The pins that go 
into the socket do different things. The 
80186, 80188, and 80286 processors, in 
fact, are not even the same size and shape. 

The only available microprocessor that 
is pin-compatible with the 8088 is the V20 
from Nippon Electric Corp. The NEC V20 
is probably the cheapest way to accelerate 
the pttxtessing speed of PCs and XTs (see 
“Turbocharging Your PC with the V-Se- 
ries,” PC Magazine, Volume 4 Number 


26). The trouble is, replacing your 8088 
with a NEC V20 improves overall proces- 
sor speed only by about 5 to 10 percent, 
which in acnial use is hardly noticeable. 

The main job of a microprocessor, like 
the 8088, is to read machine code instruc- 
tions from memory and execute them. 
Some of these instructions may also access 
memory to read and write data. The execu- 
tion of each instruction requires a certain 
period of time that is often denoted by a 
number of clock cycles. I’ll soon explain 
exactly what a clock cycle is, but right now 
all you have to know is that the fewer clock 
cycles requited to execute the machine 
code instructions, the faster the machine. 

Figure 1 shows a table of a few sample 

■ The 8088 is Still 
rolling out of bed in the 
morning while 
everyone else has 
already eaten breakfast 
and gone out the door. 

machine-code instructions and the number 
of clock cycles required to execute them 
for the various Intel and NEC micro- 
processors. The 80286 is the microproces- 
sor used in the PC AT. The 80386 clock 
cycles are somewhat decepUve because of 
an advanced pipelining technique that that 
chip uses. Actual execution in the 80386 
will be faster than the clock cycles indi- 
cate. 

The table begins with some simple in- 
structions that have not been improved 
very much in the later models. The do- 
nothing NOP (no operation), for instance, 
continues to take three clock cycles regard- 
less of the microprocessor. The more com- 
plex instructions like integer multiply 
(IMUL) and integer divide (IDIV) show 
impressive improvement with the more re- 
cent microprocessors. The earlier proces- 
sors executed these instmctions using a 
“microcode” technique, where the indi- 
vidual instruction is executed like a small 


program. The NEC and later Intel proces- 
sors incorporate dedicated hardware for 
these complex instructions. (In actual pro- 
grams, these instructions are relatively 
rare, however.) 

The clock cycle times represent just the 
internal execution time of the instruction. 
If the instruction also has to read or write 
data in memory, more clock cycles are re- 
quired. All the Intel and NEC micro- 
processors shown in Figure 1 (except for 
the 80286 and 80386) require four clock 
cycles to read or write a byte in memory. 
TTie 80286 and 80386 can do it in two. The 
microprocessor must also read the instruc- 
tion from memory before it executes 
it.This is called an instruction fetch. The 
overhead involved in fetching instructions 
is minimized in Intel’s 16-bit microproces- 
sors by using an instruction queue that 
reads in instructions while the processor is 
doing something else. 

Although I said earlier that you can’t 
simply take your 8088 out and put another 
Intel microprocessor in, many accelerator 
boards contain the hardware necessary to 
translate the signals of a faster micro- 
processor into the signals that your system 
board expects from the 8088, In effect, the 
turbo board says, "Step aside, slowpoke! 
One of your faster siblings is taking over 
this machine.” 

CLOCKING THE CPU When I speak of 
a clock cycle, the “clock” in question is 
the crystal oscillator that paces the work of 
the microprocessor. The crystal oscillator 
generates a square wave of a certain fre- 
quency. This frequency is the number of 
clock cycles per second. The time requited 
for one clock cycle is I divided by the 
clock frequency. The speed of a micro- 
processor is directly proportional to the 
clock frequency. 

For instance, the clock attached to the 
8088 in the PC and PC-XT runs at 
4,770,000 cycles per second, or 4.77 
MHz. The time requited for one clock cy- 
cle is 1 divided by the clock speed, or 
.(X)0000210 seconds, more conveniently 
referred to as 210 nanoseconds. The NOP 
instruction shown in Figure I requires 
three clock cycles, or 630 nanoseconds. 

The PC AT comes with an 80286 mi- 
croprocessor and is available with either a 
6-MHz or an 8-MHz clock. The cotre- 
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Number of Clock Cycles for Sample Machine-Code Instructions 

Mlcreprocatur 

Madiine-code 

inslmction 

Desciiptlan 

8086 and 
8088 

V20and 

V30 

80186 and 
80188 

80286 

80386 

NOP 

No opeiaOon 
(do nothing) 

3 

3 

3 

3 

3 

ADDAX,100 

Add 100 to 
register AX 

4 

4 

4 

3 

2 

LEASI,[BX+[)I+1] 

Load effective 
address 

14 

4 

6 

3 

2 

JMP label 

Jump to near 
address 

15 

13 

14 

7 

7 

ROLAX,CL 

Rotate AX 

(a = 12) 

56 

19 

17 

17 

7 

IMULBX 

16-blt integer 
muitipiy 

12810 

154 

41 to 
47 

34 to 

37 

21 

9 to 

22 

ICMVBX 

16-brt integer 
di^ 

165 to 
184 

38 to 
43 

53 to 

61 

25 

27 


Figure 1 : The 8088 microprocessor used in the IBM PC and XT has the slowest execution limes of 
ail the Intel and NEC 16-bit microprocessors. The differences are particularly large in the more 
complex instructions such as integer multiply and divide. 


spending clock cycle times are 167 nano- 
seconds or 125 nanoseconds, respectively, 
so the NOP executes in 501 or 375 nano- 
seconds. That’s not much of an improve- 
ment, but look at the IDIV instruction: A 
4.77-MHz 8088 takes at least 34,650 
nanoseconds, while an 8-MHz 80286 does 
it in 3,125 nanoseconds — more than ten 
times faster. 

As many AT owners have discovered, 
the crystal oscillator that clocks the 80286 
in a PC AT is socketed on the AT system 
board and can easily be replaced with 
something faster. This simple speed up- 
grade is not possible on the PC and XT, 
however. The PC and XT system board 
has only one crystal oscillator clocking at 
14.32 MHz. This clock speed is divided by 

3 to get the 8088’s 4.77-MHz clock speed. 
This 4.77-MHz signal is further divided by 

4 to get a 1 , 19-MHz signal for the real- 
time clock. The 14.32-MHz signal ap- 
pears on the expansion bus and is picked 
up by the color/graphics adapter for the dot 
clock. In short, the clock speed is just too 
closely tied in with the rest of the operation 
of the PC to make it easily replaceable. On 
the PC AT, however, separate crystals ate 
used for system purposes and to clock the 
80286. 

But an accelerator board can effectively 
separate the microprocessor clock from the 


system clock much like the PC AT does. 
Many of the smaller accelerator boards do 
little mote than just this (see ' ‘The No-Slot 
Alternative to Acceleration (And Why It 
Makes Sense)” in this issue). So, even if 
an accelerator board uses an 8088 like the 
one you already have in your machine, it 
can speed up your PC by clocking it faster. 

BUT NOT TOO FAST Of course, there 
are limits. MicropriKessors arc rated to op- 
erate reliably only up to a particular clock 
frequency. Those processors rated to mn at 
fa.ster clock frequencies are more expen- 
sive. Most accelerator boards come with 
microprocessors that can run faster than 
4.77 MHz. 

You can determine the speed rating of 
an Intel microproces.sor by a suffix that fol- 


lows the model number, usually printed 
right on the chip. As you can see in Figure 
2, however, the.se suffixes are sometimes 
inconsistent and confusing. 

The speed rating of a microprocessor 
detemiines only the maximum speed at 
which it can be clocked. When clocked at 
4.77 MHz, the regular 8088 (rated at 5 
MHz) and the 8088-2 (rated for 8 MHz) 
will perform identically. 

WAIT A FEW NANOSECONDS 

Aside from the speed limitations of the mi- 
croprocessor, all the hardware compo- 
nents that the processor must communicate 
with (including expansion boards, input 
and output boards, and memory) have 
their own speed limitations. Even if an ac- 
celerator board uses a fast clock and a mi- 
croprocessor rated to run at that clock 
speed, it would still come up against obsta- 
cles. 

Memory is the most serious. Memory 
chips are rated by access speed in nanosec- 
onds. In various PCs, XTs, and ATs, 
you'll find memory chips rated for a 250-, 
200-, 150-. I20-, or 100-nanosecond ac- 
cess time. An accelerator board must be 
prepared to deal with slow memory and to 
do something about it. 

The PC AT already does something 
about it. 1 mentioned earlier that an 80286 
normally requires two clock cycles to read 
or write a byte in memory. On the PC AT, 
however, memory accesses actually take 
three clock cycles. Since the memory on 
the PC AT system board is not quite fast 
enough to respond to a two-cycle access 
time, the hardware of the AT system board 
inserts a wait state into memory accesses. 

Wait states are additional clock cycles 
that external hardware requests from the 
microprocessor to effectively slow down 


SufHxes Indicating Microprocessor Clock Speeds 


5 MHz 

6 MHz 

8 MHz 

10 MHz 

12.5 MHz 

8088 


8088-2 



8086 


8086-2 

8086-1 




80188 

60188-10 




80186 

80166-10 

80186-12 


80286-6 

80286-8 

80286-10 



80386-12 80386-16 


Figure 2: Intel indicates the maximum clock speeds of Us microprocessors by a suffix, but the 
numbering .scheme isn't very consistent. These are taken from Intel's 1986 Microsystem 
Componeni Handlxxik. 
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SPEED UP YOUR AT 

Here’s how to have the fastest AT on the block. 


L ike most AT owners, I firmly be- 
lieve that fast is good and faster is 
better. But the classic approach to speed- 
ing up an AT is to throw in a faster clock 
crystal, and I’ve hesitated to do that be- 
cause of the occasional program that 
might get confused by the faster clock 
speed. Besides, I thought the AT was al- 
ready fast enough. 

I was wrong, of course, as proven by 
the AT TurboSwitch II from Megahertz 
Corp. and the 287Turbo from 
MieroWay. Since the issue here was 
speed, project manager Charles Petzold 
thought it would be fun to try both prod- 
ucts on the same AT at the same time. 1 
agreed; it wasn’t my AT we were mess- 
ing with. 

H AT TurboSwitch II 


The AT TurboSwitch II is a strange- 
looking contraption with far too many 
wires leading to various parts of the AT. 
The TurboSwitch itself fits in a rectangu- 
lar cutout in the back of the AT system 
unit. (Does anybody know why IBM put 
the cutout there?) Once installed, it gives 
you three new eontrols to fumble with 
while reaching into the back of your sys- 
tem unit. 

The first control is a toggle switch for 
shifting between turbo mode and stan- 
dard AT speed. Because some programs 
may whiz by too quiekly at higher 
spe^, this switch gives you a signifi- 
eant advantage over changing the clock 
crystal in the system. 

The second control is a reset button. 
This option is unrelated to the turbo fea- 
ture, but it is welcome nonetheless — es- 
pecially for those of us who fondly re- 
member the hardware reset in the days 
before IBM provided us with the Ctrl- 
Alt-Del alternative. 

The third control is the most interest- 
ing. It’s a rotary switch that lets you 
choose your elock speed. All the way up 


to 12.5 MHz. Like a car speedometer 
that goes to 250 mph or an odometer with 
seven digits to the left of the decimal 
point, the TurboSwitch promises mote 
than it can possibly deliver. The problem 
isn’t with the TurboSwitch but with the 
AT itself. 

As the TurboSwitch manual points 
out, a chain is only as strong a,s its weak- 
est link, and a computer system can only 
go as fast as its slowest component. A 
12.5-MHz clock speed far exceeds the 
rated specifications for the AT, and the 
odds are high indeed (approaching cer- 
tainty) that something will cry uncle (or 
parity error) before you get anywhere 
near that speed. 

nuCKV INSTALLATION Unfortuna- 
tely, before you can use the AT Turbo- 
Switch II you have to install it, and, if 
you have large hands like mine, that may 
be a problem. 

As I’ve already mentioned, the Tur- 
boSwitch has far too many wires leading 
out of it. A so-ealled easy-hook eonnec- 
tor (more on that shortly) elips to the 
clock crystal. Three more wires run to a 
connector that fits in the 80287 socket. 
(An 80287 can plug into the connector, 
piggyback-style.) 

Two mote wires run from the reset 
button. One ends in a grounding lug and 
goes on the screw that holds the Tutbo- 
Switeh in plaee. The other ends in a see- 
ond easy-hook connector that clips to a 
pin on the chip in the U 1 08 socket . 

The easy-hook eonnector is an inter- 
esting device — think of a spring-loaded 
hypodermic needle whose "needle” end 
is bent into a hook. Push the plunger in so 
that the hooked end comes out, hook the 
end over a wire, release the plunger — 
and the conneetor hangs on to the wire. 
The only problem is that when you’re 
working in a tight space, such as the in- 
side of an AT, your hand gets in the way, 
so you ean’t see whether you’re hooking 
the wire. 


Setting the speed Once it’s in- 
.stalled, you simply crank up the Turbo- 
Switch to the highest speed your AT can 
handle without erashing. In the PC Mag- 
azine Labs tests, we managed flaky oper- 
ation at 9.4 MHz and rock-solid opera- 
tion at 8.9 MHz. With either setting, the 
extra speed was immediately obvious 
just from watching things happen on the 
screen. During the PC Labs tests, the 
speeded-up maehine consistently 
clocked in at about 50 percent faster than 
the standard 6-MHz AT. 

(The 8.9-MHz and 9.4-MHz clock 
speeds were reported by a test program 
and were slightly different from the 
markings on the dial-selector switch. The 
board uses a binary-rate division teeh- 
nique rather than discrete crystals.) 

At the 9.4-MHz setting, it appeared 
that the 80286 was not correctly execut- 
ing some code, so we decided to replace 
the 80286 with a lO-MHz version of the 
chip. This is another fun job and requires 
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AT TurboSwitch II 
Megahertz Corp. 

2681 Parieys Way, Bldg. 2-102 
Sail Lake City. UT 84109 
(801)485-8857 

List Price: SI 24.95; utility software. 
$19.95 

Requires: PC AT. 

In Short: A switch-selectable clock for 
your AT’s 80286 lets you experiment to see 
just what speed your AT can tolerate. 

CIRCLE Ui ON READER SERVICE CARO 


2S7Turbo 
MieroWay Inc. 

P.O. Box 79 
Kingston. MA 02364 
(617)746-7341 

List Price: 8-MHz version. $369; 10-MHz 
version. $450 
Requires: PC AT. 

In Short: It won't improve the speed of 
your 80286, but the 287Turbo corrects a 
wiring shortcut on your AT system board 
and runs 80287 math coprocessor opera- 
tions faster. 

CIRCLE B&4 ON READER SE^TcrCARO 
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unbolting the hard disk support to get at 
the socket. The chip was in there so se- 
curely that we knew there must be a per- 
son on the AT assembly line whose sole 
job was to install the 80286 in its socket 
using a SO-pound sledgehammer. With a 
lO-MHz 80286, the 9.4-MHz speed 
worked better but still had problems. 

■ 287Turbo 


While nursing my wounds from install- 
ing the TurboSwitch, 1 bravely moved on 
to MicroWay’s 287Turbo. As the name 
implies, this gadget is concerned strictly 
with the 80287 math coprocessor. 

What's wrong with the provision for 
an 80287 already on the PC AT system 
board? Plenty. IBM chose to wire the 
80286 and 80287 together in the simplest 
manner possible. This method uses the 
same clock oscillator (12 MHz in a 6- 
MHz AT) to drive both the 80286 and 
80287. The 80286 divides it by 2 (to get 


the 6-MHz operating speed), and the 
80287 divides it by 3, which means that 
the math coprocessor is working at a pa- 
thetic 4 MHz. Since 8-MHz and 10-MHz 
80287s are now available, this is a real 
waste. The 287Tutbo simply provides an 
alternative wiring of the 80287 to clock it 
independently of the 80286. It is avail- 
able with either a 24-MHz or 30-MHz 
crystal to drive the coprocessor at 8 MHz 
or 10 MHz. We tested the 8-MHz ver- 
sion of the board. 

The 287Turbo is a small L-shaped 
board that plugs into the 80287 socket. 
To install the 287Turbo, you have to un- 
plug one of the AT's power cables and 
plug it into the board, then plug a cable 
from the board into the standard power 
cable connector. A reset button attaches 
at the rear hole cover. 

In the PC Labs tests, the 287Tutbo 
speeded up floating-point calculation us- 
ing the 80287 by about 50 percent when 
used by itself, and speeded it up by 


roughly 90 percent when used along with 
the TurboSwitch. The extra speed gained 
with the TurboSwitch indicates that the 
test is not 100 percent bound to the 
80287, but it may better reflect real- 
world applications. (The test program 
was written in C and compiled with the 
Microsoft C Compiler, Version 3.0.) 

The only problem I ran into with these 
products was that the additional speed 
was far too attractive. For the first time, 
my AT seemed slow, and I'm going to 
have to do something about that. 

These products have also reminded 
me how nice it is to have a reset button, 
which brings up an interesting point. Ac- 
cording to MicroWay's Stephen Fried, 
this feature has been responsible for ' 'our 
largest order to date — from IBM in 
Boca. They are developing code and 
need the reset.” 

Now, if you'll excuse me, I have to go 
and install something on my AT. 

— M. David Stone 


If you think your AT is already fast enough, think again. These two little devices, the AT TurboSwitch It (from Megahertz Corp.)and the 
287Turbo (from MicroWay), don't exactly use classic approaches to speeding up your AT, but they are goodfor a fair amount cf fun. Only 
trouble is, once you take them out. your AT may actually seem slow. 
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memory or I/O access. At first impression, 
a wait state may sound like a crude fix for 
the problem of incompatible processor and 
memory speeds, but wait states are a very 
common part of hardware design. One of 
the input signals to the microprocessor is 
dedicated to force the processor to insert 
wait states into memory accesses. 

Accelerator boards are so fast that 
sometimes they have to insert four or five 
clock cycles into memory acces.ses. It may 
seem as if an 8088 clocked at 9.54 MHz 
(twice the normal rate of 4.77 MHz) with 
memory accesses requiring eight clock cy- 
cles (four nonnal and four wait states) 
would run the same as a 4.77-MHz 8088 
with memory accesses in four clock cy- 
cles. However, the faster clock guarantees 
that internal instruction executions will oc- 
cur more quickly even if memory access 
does not. 

THE DATA I/O FACTOR I’ve been 
talking about the pair of microprocessors 
called the 8086 and 8088 (and the 80186 
and 80188) as if they were the same. They 
are very nearly the same, but only internal- 
ly. All Intel 16-bit microprocessors can in- 
ternally manipulate data 16 bits long (often 
called a "word"). It’s how they move this 
data in and out of the microproce.ssor that 
makes the difference. 

The 8088 and 80188 speak to the rest of 
the world (the other components inside 
your machine, including memoiy) in 8-bit 
bytes. When they access data in memory, 
they do it a byte at a time. The 8086, 
80186, and 80286, however, speak in 
words. They can store or read data 16 bits 
at a time. The 80386 can access 32 bits at 
once. 

Sometimes word accesses cause a big 
improvement in speed, but sometimes 
they do not. The best-case speed advan- 
tage of an 8086 over an 8088 clocked at the 
same speed is precisely double. The worst 
case is that they will run at the same speed . 

For instance, when a word processing 
program works with text stored in memo- 
ry, each character takes up I byte of stor- 
age, so the program will often use byte ac- 
cesses. For these accesses an 8086 will not 
show much improvement over an 8088. 
The opposite extreme is numeric calcula- 
tions where numbers are often stored in 
units of words or longer. Instruction 


fetches also generally occur twice as fast 
with an 8086 or 80186. 

Another way an accelerator board may 
try to beef up speed is by using an 8086 in- 
stead of an 8088. However, this presents 
another problem, because the rest of your 
PC or XT is based on byte accesses, and 
there’s not much you can do about it. 

The bus through which the processor 
communicates with expansion boards (in- 
cluding memory) bas 62 signal lines: 8 are 
used for power and grounding, 20 are for 
the 20-bit address. 2 are clock signals, 6 
are interrupts, 7 are involved with Direct 
Memory Access (DMA), 10 are for timing 
and miscellaneous uses, and 1 is reserved. 


■ Small-size boards don’t 
require a slot and 
offer little more than a 
faster clock speed. 

That leaves 8 for data. That’s a physical re- 
striction. 

If an accelerator board uses an 8086. 
80186. or 80286. the board itself has to 
generate 2-byte accesses from every word 
access coming out of tbe microprocessor. 
This process cuts the potential doubling of 
speed right in half, so you’re right back 
where you started. 

Accelerator boards can get around this 
problem by including their own memory 
right on the board. TTiey can ignore the 
memory on your 256K-byte system board 
and your 3MK multifunction board and 
use 640K of their own memory instead. 
The 256K memory chips common today 
let this 640K take up only about a quarter 
of a full-lengtb accelerator board. Since 
the microprocessor doesn’t have to go 
through the expansion bus, it can access 
this memory in 1 6-bit gulps instead of 8-bit 
bites. 

An accelerator board that uses its own 
memory has other advantages as well. 
While an accelerator board may normally 
have to insert wait states to use memory 
from your system board or an expansion 
board, it can avoid these wait states if it 


uses high-speed memory installed right 
next to the microprocessor. This configu- 
ration allows engineers to cut design cor- 
ners more closely and gel as much speed as 
possible out of the board. Instead of send- 
ing out a signal to the system bus and hav- 
ing it bounce around and shoot up into a lot 
of old boards, the memory could be just a 
few inches away. It helps. 

However, accelerator boards must then 
find some way to deal with DMA logic on 
the system board. The DMA circuitry 
takes over when a disk access occurs to 
transport data between memory and the 
disk controller more quickly. The DMA 
expects to find the memory on the system 
board instead of on an accelerator board. 

Your PC or XT system board also con- 
tains a BIOS (basic input output system) 
stored in ROM. The ROM is generally 
slower than random access memory, but it 
is used extensively for simple screen out- 
put and interpreter BASIC. To get around 
the speed limitation involved in accessing 
this ROM from the board, some turbo 
cards have a provision to transfer the con- 
tents of this ROM into the memory on the 
accelerator board. 

THE QUICK-CACHE COMPROMISE 

Of course, once we start talking about an 
accelerator board with its own 640K bytes 
of memory, we’re starting to talk about big 
bucks — possibly the type of bucks that 
tells you it would be best in the long run to 
buy a PC AT. 

There’s a compromise approach, how- 
ever, that often shows up in less expensive 
half-length boards. These boards include 
only a very small amount of high-speed 
memory, generally 4K to 8K. They use 
this memory for caching. 

Here’s how they work: When the mi- 
croprocessor on the accelerator board 
reads data from system memory in byte ac- 
cesses with four or five wait states insert- 
ed, the board hardware also writes the data 
into the memory reserved for caching. The 
next time it reads that data, it need not read 
from system memory, but it can read di- 
rectly from the cache with word accesses 
and no wait states. 

At any one time, this cache can hold 
only 4K or 8K bytes of the total 640K of 
system memory. It may at first seem as if 
the cache is just not big enough to signifi- 
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cantly improve speed. Not true. Memory 
caching works because most software 
spends much of its time in small loops, ex- 
ecuting the same set of instructions many 
times over before moving to something 
else. If any software loop is longer than the 
size of the memory cache, caching will not 
work for that loop. But memory caching 
usually works very well. 

However, when improperly imple- 
mented, memory caching may cause other 
problems. For instance, bank-switched 
memory used in boards supporting the Lo- 
tus/Intel/Microsoft expanded memory 
specification (EMS) cannot work if the 
EMS section of memory is cached. The ac- 
celerator board has no way of knowing that 
another bank of memory has been selected 
in the same memory space. Another board 
with which caching can wreak havoc is the 
Enhanced Graphics Adapter. Like bank- 
.switched memory, the EGA’s 256K bytes 
ate organized into color planes accessible 
through a single 64K window. The color 
planes are specified by values written to 
output ports that the accelerator board can- 
not interpret. 

TYPES OF BOARDS There are, to my 
mind, three categories of turbo boards for 
PCs and XTs: small, medium, and large. 
You can also think of them as fast, faster, 
and fastest — or cheap, reasonable, and ex- 
pensive. 

In "The No-Slot Alternative to Accel- 
eration (And Why It Makes Sense),” Ste- 
phen Davis discusses the small-size boards 
in mote detail. In general, these boards do 
not require a slot and offer little more than 
a faster clock speed and perhaps a NEC 
V20 instead of an 8088. 'Iliey usually in- 
clude jumpers to specify different clock 
speeds or to insert wait states into memory 
acces.se.s. We reviewed the Maynard Sur- 
prise!, Dynatec SuperCharger, Micro- 
Speed Fast88, Overthruster, and the 
American Turbo. 

The medium-size boa'ds generally re- 
quire you to put the board into an expan- 
sion slot, remove the 8088 microproces- 
sor, and run a cable from the board to the 
now-empty socket on the system board. 
Medium-size boards can use anything 
from a fast 8088 to an 80286 and often in- 
clude memory caching to supplement the 
faster processor and clock speed. Those re- 


viewed here include Quadram Quadsprint 
and SuperSprint, Orchid TinyTurbo 286 
and TurboEGA. Microway 286 Turbo- 
Cache, Victor SpeedPac 286, and PC 
Technologies 286 Express Card. Also in 
this category is the oddball Microway 
87/88 Turbo Board, which is more like a 
small card though it takes up a slot. 

The large-size boards generally use 
their own memory and may not even re- 
quire removing the 8088 from its socket. 
We tested Eiarth Computers Turbo Accel- 
286, Microway Number Smasher/ECM, 
Classic Technology 286 Speed Pak, Or- 
chid PC Turbo-286e, and the Applied Rea- 
soning PC-elevATor. These boards dis- 
able your system board 8088 through a 
DMA channel and take over your whole 
.system. Sometimes they seem like a whole 
separate computer in your machine. In 
fact, some of them may contain the hard- 
ware rudiments for multi-tasking and par- 
allel processing. Software support is a 
whole other matter. 

ACCELERATION PROBLEMS IBM’s 
series of personal computers was not de- 
signed to allow for easy substitution of the 
microprocessor or crystal . The installation 
of a turbo card causes a radical change in 
the function of a machine. Typically, you 
can’t just put an accelerator board into 
your PC or XT and then sit back to enjoy 
the new .speed. Chances are, you’ll discov- 
er problems unlike any you’ve encoun- 
tered before. In general, the more complex 
the board, the more problems you’ll find. 

Some of these problems arise with ap- 
plications software that expects to operate 
at a particular speed. Games are the most 
obvious example; some of them will pre- 
sent new challenges (and perhaps new 
fun). Many of the more "advanced” 
forms of copy protection are also speed- 
dependent, which may prevent you from 
using a program at the higher speed. Print- 
er and modem time-outs may be common. 
Software often uses loops to determine 
how long to wait for a printer or modem 
that cannot yet accept more data. If the 
loop goes too fast, it will terminate prema- 
turely. With some turbo boards, you won’t 
even be able to format a disk. 

For very large, complex boards, the 
problems become more esoteric and un- 
usual. Some of these boards may reveal 


What? No Sysinfo? 

O ne tesl we did not run on the acceler- 
ator boards is Sysinfo, which is part 
The Norton Utilities. Versions 3.0 and 
3.1. Among other things. Sysinfo reports 
a ’ "Performance Index" of processor 
speed. A normal PC or XT ranks at 1 .0 
and a 6-MHz PC AT gels awarded a 5.9. 
meaning that il‘s almost six times faster 
than a PC. A NEC V20 in a standiird PC 
or XT gets a 1 .K from Sysinfo. meaning 
that it's 80 pcarent faster than an 8088. 

These numbers from Sysinfo are ex- 
cessively high. They are higher than any- 
thing you’ll get from using a PC AT or a 
V20 and higher than most other measures 
of pnK’essor speed will indicate. 

Here’s why: The kxip that Sysinfo 
times for the Pertbrmance Index contains 
just a few instructions, but among them 
are an IMUL (integer multiply) and IDIV' 
(integer divide). In actual program ma- 
chine cixie, the IDIV and IMUL are fair- 
ly rare. 'Fhey iKCur in arithmetic calcula- 
tions. of course, and in array indexing, 
but you can write entire programs with- 
out any IDIV or IMUL in.siruclions at all. 
Since these two instructions run very 
slowly on an 8088 and faster on the other 
Intel and NEC microprix'essors. Sysinfo 
greatly exaggerates prixessor-speed im- 
provement over an 8088. 

We told several manufacturers that 
we would not be running Sysinfo for the 
accelerator boards, and they all applaud- 
ed our decision. It remains to be seen, 
however, whether they will continue to 
use Sysinfo results in their advertising. 
— Charles Pet/.old 


software bugs that no one has ever found 
before. For instance, the 80286, in particu- 
lar, generates several types of internal in- 
terrupts that are helpful for an operating 
system that implements protected mode, 
but which nobody cares about right now. 
An 80286 on an accelerator board could 
easily stumble onto these internal inter- 
rupts. 

Fortunately, many of the boards can be 
switched out of turbo mode if trouble 
arises. The non-turbo mode either oper- 
ates at the same speed as your PC without 
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There’s only one winning card 
in the PC Acceleration Game. 


The 286 Express Card"” from PC Technologies 


The 286 Express Card™ is unlike any other PC accelerator board Why? Because 
it not only gives you all the advantages of a high-performance accelerator, but it 
also happens to be the original half-slot card. With a price tag too good to believe. 

The design of the 286 Express Card is ba.sed on Intel’s 80286 microprocessor — 
arguably the fastest VLSI processor in the industry. Designed specifically for the 
IBM PC and XT, the 286 Express is compatible with existing RAM, communication 
and peripheral cards, as well as most popular PC DOS software — with no software 
overlays or modifications required. 

The 286 Express Card is loaded with value-added features, including 8KB of 
cache memory. DMA compatibility. The ability to use the memory on your 
motherboard and add-on memory cards. An optional 80287 floating point 
co-processor that works to accelerate the latest versions of spreadsheet and 
database software. And enough power to .speed up your software programs — 
custom or off-the-.shelf — anywhere from 200% to 600% . 



704 Airport Blvd. 

Ann Arbor, Michigan 48104 
313/996-9690 • 800/821-3086 
Telex 503589 


Why gamble with PC produaivity? To order — or for the name of the dealer 
nearest you — call PC Technologies today at 800/821-3086 ext. 103. And let us 
deal you the winning card. 

Now compatible with the Tandy 1 200*, Leading Edge Model D, and 
the new IBM XT. 

•Available through Radio Shack computer centers — Cat. No. 90-2065 




IBM. IBM PC and )Cr are registered trademarks of Iniematkmal Basiness Machines Corporation. 
Leading Edge is a registered trademark i^fLeading Edge Products, Inc. 

Radio Shack and Tandy are registered trademarks of the Tandy CcKporaikin 
CIRCLE 352 ON READER SERVICE CARD 
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PC Technologies Inc. 




PAID ADVERTISEMENT 


The 286 Express Offers AT Speed 


By Garry Ray 

If you’re on ihe verge of tossing your PC 
in favor of something faster, hold on a 
minute: There's an add-on coprocessor that 
will give you much the same performance 
of an AT . The 286 Express, from PC 
Technologies, is probably the most useful 
“speed-up” board that we've seen to date. 

The 286 Express gives complete PC com- 
patibility without the mess and bother of 
start-up device drivers, memory allocation 
switches or strange performance limita- 
tions (hat often make other boards too op- 
pressive for the general user. In short, this 
is the board to consider if you want in- 
creased speed and utility for your PC. 

At the heart of the unit is an 8MHz Intel 
80286 microprocessor, supported by a mere 
handful of ICs and a 40-pin connector 
(with cable) that plugs into the slot normal- 
ly occupied by the PC's 8088. In fact, once 
you've installed the 286 Express, it will act 
in exactly the same manner as the 8088, 
albeit faster. With the assistance of on- 
board Programmable Array Logic (PAL) 
chips, the processor obtains a clock speed 
of 7.2MH2 from the 14.3MHz color-burst 
signal on the PC's expansion bus. 

Beyond the speed of the 80286, many of 
the performance improvements of (he 286 
Express are due to an on-board 8K-byte 
memory cache that accumulates instruc- 
tions from whatever program is running. 
Since the cache is located on the Express 
board itself, close to the 80286 micropro- 
cessor, PC Technologies was able to force 
continual program execution with no wait 
states. IBM's AT, which must seek instruc- 
tions from relatively distant system memo- 
ry through the 16-bit system bus, runs with 
one wait state. 

The Express continually monitors pro- 
gram flow and swaps segments of code into 
and out of the memory cache. For example, 
if the program has a large 'loop' that can 
execute within the 8K-byte cache, perfor- 
mance for that section of code will be fairly 
high — in fact, at the physical limit of pro- 
cessing speed for the 80286 running at 
7.2MHz. 

If, on the other hand, the program has 
large, non-contiguous code sections that 
exceed the 8K-byte cache, then perfor- 
mance will be constrained by the require- 
ment to get that code from the PC memory 
bus into the cache. In any case, perfor- 
mance will always be mark^ly better than 
the PC running with an 8088. 

Some programs may run into problems 
with the cache. Since the cache appears to 
be system memory, there could be conflicts 
between what memory the program tries to 
use (system memory) and what memory 
the program actually uses (cache memory). 
Other programs, primarily copy-protec- 
tion schemes that depend upon the con- 
tents of pre-defined memory addresses, will 
become confused by the cache. To sur- 
mount these two problems, the user can 
disable (he cache by removing a single on- 
board jumper pin, which can be replaced 
after the task has been completed. 


Brief InstnictioRS 

After opening the 286 Express packag- 
ing, you might be inclined to ask. “Where's 
the rest?” That’s because the entire outfit 
consists of a half-slot PC board, a chip 
puller and an incredibly brief 12‘page in- 
stallation and instruction manual. 

Typically, this sort of product might in- 
clude a floppy disk with one or more device 
drivers, a full-slot board loaded with pro- 
cessors, chips and other electronic circutry 
and a tome chock-full of rather technical 
installation and operational instructions. 
Not SO with the 286 Express — it's a simple 
plug-and-go performer that dispenses with 
the normal raft of technical considerations. 

To get the board running, you simply 
remove the 8088 with the primitive but 
functional chip-puller and insert the 286 
Express connector. Caution is the key word 
here, because the chip-puller is more a 
scaled-down crowbar than anything else. It 
is not at all difficult to bend the pins of the 
8088 using the device. The same is true 
when installing the circuit replacement; it's 
relatively easy to bend the pins of the plug. 

However, once the board has been in- 
stalled. it functions as the PC's main — 
strike that, only — processor at speeds of 
two to four times greater than the un- 
adorned PC. In fact, with most applica- 
tions, the 286 Express turns in processing 
times even greater than IBM's standard 
6MH2 AT. 

In our tests, we measured the perfor- 
mance of the Express against a number of 
other coprocessor and “speed-up" boards, 
in addition to the PC, AT and an AT- 
compatible running at both 6 and lOMHz. 
(The standard IBM AT runs at 6MHz.) 

The results clearly showed (hat the Ex- 
press was not only faster than all the PC 
add-on boards tested by PC Week, but fast- 
er than the IBM AT. In fact, most tests 
showed the Express running at speeds 
somewhere between those of the AT at 6 
and lOMHz. The conclusion of our tests is 
that the 286 Express turns in speeds rough- 
ly equivalent to those of an AT or compati- 
ble running at 8MHz. 

On the other hand, disk operations are 
not greatly affected by the Express. This is 
not a limitation of the board, but rather a 
physical limitation imposed by the storage 
devices themselves. If your hard disk runs 
at 90 milliseconds average access, then 
that's all you're going to get — no speed-up 
board can improve disk performance. 


However, since the Express will process 
disk-bound commands (those that control 
disk access) faster than normal, there will 
be some measure of improvement in overall 
performance of disk-intensive programs. 
Our Disktest, for example, improved by 
about 1 S to 20 percent solely because of the 
presence of the Express board. 

Compatibility with a variety of peripher- 
al boards was well proven in the four weeks 
we used the Express. In not a single in- 
stance did we experience any problems 
with add-on boards of any type, including 
some of the new expanded memory boards, 
modems and local area network adapters. 
The Express proved ruggedly reliable, 
causing absolutely no problems with all the 
software and hardware we tested. 

The 286 Express is an elegant solution to 
a pressing problem — how to get more bang 
for the buck from a PC. For many users, it 
could be the alternative to purchasing an 
AT, bridging the gap between the PC and 
the next generation of 80386 machines due 
in 1987. 

But whether you intend to upgrade in the 
future or not, the 286 Express should prove 
a handsome solution to any concerns about 
PC performance. ■ 
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Product: 286 Express 

Category: PC accelerator board 

Who should buy: Those desiring in- 
creased performance from an IBM PC 
or XT 

Description: 286 Express adds in- 
creased performance to an IBM PC 
or XT 

Distribution: Retail and direct 


Company: 

PC Technologies Inc. 

704 Airport Blvd. 

P.O. Box 2090 
Ann Arbor, Mich. 48106 
(313) 996-9690 
(800) 821-3086 
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PC Technologies' 286 Express: Turns in ^>eeds comparable to an AT running at 8MHz. 


■ ACCELERATOR BOARDS 


the accelerator board or emulates that op- 
eration. Switching between the modes will 
require a reboot if the turbo board must 
switch between two different microproces- 
sors. Some boards that can be switched on 
the fly may include programs or a key- 
board combination that handles this 
switch. 

THE COPROCESSOR PROBLEM 

Right next to the 8088 socket on the sys- 
tem board of a PC or XT is another socket 
for an optional Intel 8087 Numeric Proces- 
sor Extension, also called the floating- 
point math coprocessor. The PC AT has a 
socket for a similar 80287 chip. 

Software can take advantage of an 8087 
or 80287 to speed up floating-point calcu- 
lations. (For instance, 1-2-3, Release 2. 
supports an 8087, but Release 1 A did not. ) 
Ironically, accelerator boards run into the 
most problems in offering full support of a 
math coprocessor. If this is important to 
you. then you should read very carefully 
what the reviewers have to say about the 
boards in this regard. 

Part of the problem comes from 8087 
and 80287 error handling. An error in the 
math coprocessor is generated by opera- 
tions like a division by 0, overflow or un- 
derflow . and taking the logarithm of a non- 
positive number. 

Programs can handle 8087 errors in 
several ways. They can continually check 
what numbers they load into the math co- 
processor so that errors never occur. They 
can ignore errors, because the 8087 will 
give a "reasonable" result for every calcu- 
lation. Software can also check the status 
registers following every 8087 calculation 
to see if an error has occurred. This latter 
approach is probably the most common 
method of dealing with the 8087, but it re- 
sults in a greater software overhead and 
slows things down. 

The most sophisticated and fa.stest way 
for software to handle 8087 errors is to pro- 
gram the coprocessor to generate an "ex- 
ception interrupt’ ’ whenever an error oc- 
curs, A separate interrupt routine then 
deals with it. On the IBM PC, the 8087 is 
wired to generate a non-maskable interrupt 
(NMI) for this exception interrupt. Switch 
2 on the system board DIP switch lets this 
signal pass to the 8088. 

An accelerator board that uses an 80286 


cannot use the 8087 on the system board 
but instead must include an 80287 to pro- 
vide the same floating-point hardware sup- 
port. Often, however, the exception inter- 
rupt of the 80287 is not implemented the 
.same way. Programs that use the interrupt 
method for handling errors will not work 
right. 

Microsoft’s C. FORTRAN, and Pascal 
compilers all use the exception interrupt 
approach to error handling, (Of course, if 
you buy an applications program that uses 
an 8087, you probably won’t know what it 


■ The marriage of a PC or 
XT with an accelerator 
board is an unnatural and 
often hostile union. It’s 
surprising that such 
marriages work at all. 

was programmed in.) Suppose the acceler- 
ator board does not properly enable the ex- 
ception interrupt line and you use a pro- 
gram written in C, FORTRAN, or Pascal 
compiled with the Microsoft compilers: if 
this program at some time attempts to take 
the logarithm of 0 (or something else that 
generates an 8087 error), the program will 
hang and you’ll have to reboot. It’s as sim- 
ple as that. 

WHAT THE BOARDS WONT DO If 

you’re looking only for improved process- 
ing speed, an accelerator board will give it 
to you. If you’re looking for anything else, 
you’re going to be disappointed. In short, 
accelerator boards will not turn your PC or 
XT into an AT. 

Accelerator cards will not significantly 
improve disk access speed. They will im- 
prove the software overhead required for 
file I/O, but once the ted light goes on, 
your disk will not work faster. We ran file 
I/O tests on all the accelerator boards re- 
viewed here and found no real improve- 
ment. 

If you have been thinking about getting 


an accelerator board with an 80286 to take 
advantage of the forthcoming “Future 
DOS" (Microsoft’s term) that will run in 
80286 protected mode and access 16 me- 
gabytes of memory, you can forget it. The 
boards that do not have their own memory 
cannot access 16 megabytes of memory 
because they can address memory only 
through the 20-bit address lines on the sys- 
tem board bus. 

Some of the larger boards can currently 
switch to protected mode using their own 
memory on the board, but even here it’s 
quite improbable that this memory will be 
accessible in a protected-mode DOS. Fu- 
ture DOS will probably have to take over 
the whole machine in protected mode and 
will not be able to recognize the accelera- 
tor board. Even if it did, you would be lim- 
ited to the memory you could actually in- 
stall on the board. 

WHAT THEY'RE REALLY LIKE Al- 
though I’ve been discussing turbo boards 
mosUy in the abstract, by now you should 
see that the marriage of a PC or XT with an 
accelerator board is an unnatural and often 
hostile union. It’s surprising that such mar- 
riages work at all. 

Accelerator boards, in general, rate 
fairly high on the "fritter factor” scale. 
PCs and XTs were not designed to accom- 
modate easy replacement of the micro- 
processor. The reviewers working in the 
PC Magazine Labs had to struggle with re- 
calcitrant cables, bent (and sometir les bro- 
ken) pins, and large hands trying to fit into 
small spaces. In general, everyone was 
thankful that we were experimenting on 
PC Labs’ machines instead of our own. 

Twice during this testing, two XTs in- 
stalled with different accelerator boards 
developed damaged hard disk file alloca- 
tion tables. This is a serious problem if you 
value your files. In one case the hard disk 
had to be reformatted. We couldn’t direct- 
ly trace the cause back to the accelerator 
boards, but they sure looked guilty. 

"To accelerate or not to accelerate” is 
not really the question. The question is 
“How?” As for me. I’ve discovered that 
there’s really only one way to get an AT on 
my desk, and that is to buy one. 

Charles Peizold is a contributing editor of 
PC Magazine. 
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Does IBM really manufacture an 
I IMhz PC-AT? Yes . . . and so does 
Compaq. Hewlett Packard . . . and 
every other manufacturer of PC-ATs 
that run at a clock speed of 8Mhz. 

We are not suggesting that the man- 
ufacturers are shipping their ATs with a 
clock speed of I IMhz - they could not. 
The current products simply would not 
be reliable at that speed. 

What we are saying is simply this, 
“the IBM PC-AT was designed to run at 
an equivalent clock speed of about 
UMhz." 

So how do you make an 8Mhz IBM 
PC-AT out-perform the new lOMhz 
“SUPER” ATs? Easy . . . you let the 
IBM PC-AT run at it’s natural “NO 
WAIT STATE” speed. 

IBM designed the PC-AT to run with 
“NO WAIT STATE” memory on the 
bus - it has been there all along. The 
only missing ingredient has been a 
super reliable memory board with "NO 
WAIT STATE” logic and ultra high 
speed DRAMs. 



Mkrosofl, IBM, Compaq. Hewlett Packard, and \uloCad are 
regblered Irademarkn. 


For those of you that have not had an 
opportunity to evaluate the new no wait 
state ATs ... a quick explanation of 
NO WAIT STATE will be of interest. 

Because the memory in the IBM PC- 
AT (as well as most other ATs) is too 
slow - the system must spend 33% of 
each memory cycle “WAITING”. In ef- 
fect, the IBM PC-AT memory cycle 
looks like this . . . work, WAIT, work 
. , . work, WAIT, work. 

The super fast 70ns DRAMs and 
“NO WAIT STATE" logic in the 
Cheetah Card and the Cheetah Combo 
allows the single wait state IBM PC-AT 
to run NO WAIT STATE. You can 
think of our memory as running . . . 
work, work . . . work, work. Cheetah 
Memory requires no wait states. 
Cheetah Memory is 33% FASTER ! 

Compatibility? Cheetah boards arc 
guaranteed to be 100% IBM hardware 
and .software compatible . . . period. 
(We also guarantee our boards to be 
compatible with the next generation of 
DOS.) 

Reliability? The AT will have 
exactly the same super reliability as be- 
fore . . . exactly. The AT is not mod- 
ified in any way. Cheetah Memory 
simply runs more efficiently! 


So how do you convert any slow 
“out-of-the-box” 8Mhz PC-AT into the 
world's fastest? Easy . . . simply 
plug in a 1.5Mb Cheetah CombolTO 
with .serial and parallel ports ... or a 
2.5Mb Cheetah Cardl70 ... we take 
care of the rest. It's that easy! 

AutoCad " DEMO sec 


STANDARD 6 Mhz 
IBM PC-AT 


STANDARD 8 Mhz 
IBM PC-AT 


10 Mhz 
CLONE 


STANDARD £L;;- 
IBM PC-AT 


11 Mhz 
CLONE 


CHEETAH MEMORY 
INSTAaED 


66 


61 


60 


• Both the Cheetah Combo/70 and the 
Cheetah Card/70 are guaranteed to run 
at 1 2 Mhz with one wait state! 

• Full 3 year limited warranty. 



CIRCLE 114 ON READER SERVICE CARD 

Cheetah International, Inc. 
107 Community Boulevard, Suite 5 
Longview, Texas 75602 USA 


1 -800-CHEETAH 

(1-800-243-3824) 
TEXAS 1-214-757-3001 





ACS- 1000 

• 8 Or 4.77 MHz 

• Up to 1 Meg Memory 

• 2 Serial Ports 

• 1 Parallel Port 
■ On Board Disk 

Controller 

• On-Board Clock/ 
Calendar 


ET-286 p/os 
' 10/6 8( 12.5MHz 

• Up to 4 Meg Memory 

• 3 Serial Ports 

• 2 Parallel Ports 

• 8 Expansion Slots 

• 5 MHz DMA 

• On-Board Clock/ 
Calendar 


NOW AVAILABLE: 

• Optional 10 MHz Co- 
processor 

• ACS MS-DOS 3.2 

• GW Basic 3.2 


Push Back 
The Envelope: 

10/6 

& 12.5 MHz 

AT Compatibility 

IBM obviously positioned 
the AT as the hub of the 
microcomputer network. 

ACS has included what IBM 
left out. 

SPEED The ET-286 nearly 
doubles the clock speed of 
the AT at 10 MHz and we are 
already 12.5 MHz capable. 
With access to 4 Megabytes 
of on-board memory via a 
5MHz DMA bus, the ET-286 
bypasses additional wait 
states required to maintain 
compatibility with expansion 
bus memory. With memory 
intensive network software 
like Unix and Xenix, this 
becomes critical. Naturally, 
the ET-286 toggles from Hy- 
perSpeed at 10MHz to 100% 
6MHz compatibility for those 
applications that demand it. 

COMMUNICATIONS The 

ET-286 plus is designed with 
communications in mind. 
There are three on-board 
serial ports that are configu- 
rable as either RS-422 or 
RS-232 depending on your 
application. 2 parallel ports 
further extend your commu- 
nications ability. And there 
are still 8 expansion slots for 
additional I/O. 

AN ACCESSIBLE SOURCE 
Part of the success of the 
ACS-1000 and our other 
products is the availability of 
our people. We provide the 
support that OEM's need in 
order to win major contracts 
— engineering support, 
competitive pricing, even 
specialized packaging. Ser- 
vice is the key issue in the 
information marketplace and 
we provide the kind of ser- 
vice and reliability that you 
can only find in an American 
made product. 

ACS MS-DOS 3.2 We want 
to help you compete. That's 
why we have licensed 
MS-DOS 3.2 and GW Basic 
3.2 and made them available 
in OEM packages at OEM 
prices. 

Even with all these fea- 
tures, the ET-286 plus is 
available in OEM quantities 
for under $1,000. For more 
information, call or write: 

ACS International, Inc. 

2105 Luna Rd., Suite 330 

Carrollton, Texas 75006 


A HERITAGE OF EXCELLENCE In any marketplace one product stands out as the 
pinnacle of performance and value. In the PCXT marketplace, that product is the 
ACS-1000: 4.77 or 8 MHz operation, 1 Megabyte memory, built in communications, 
built in floppy disk controllers, even a SASI interface — all packaged on a single board 
and priced competitively with the merely compatible. 

Building on the heritage of the ACS-1000, the ET-286 plus brings the same stan- 
dards of excellence to the AT marketplace. 


ClUtl l lOhOS Kl ADI K SI K\ KI t ARD 


IBM. UNIX and XENIX ate liadctrurks ot IBM. Al&T jnd Mx-rosuft rcspecIivL-ly 


214-247-5151 
TELEX: 709748 ACS UD 
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H 87/88 Turbo Board 

If you like to tinker with your PC, you’ll 
love MicroWay’s 87/88 Turbo Board. 
This motherboard accelerator offers a 
combination of tricks to speed up your PC 
and leaves it to you to find the optimum 
speed. 

The 87/88 Turbo Board package in- 
cludes an 8-MHz NEC V20, three clock 
crystals, and an optional 8088Turbo Board 
for the motherboard. The board itself is a 
half-card that plugs into an expansion slot 
and includes a short cable that replaces the 
8284 in the clock chip socket. 

MicroWay says it considers the board a 
hacker’s device. One reason for the label is 
that before installing this board, you may 
have to modify your motherboard. The 
8284 clock chip is soldered on some IBM 
PCs and socketed on others. If it’s sol- 
dered, you’ll first have to unsolder the chip 
and solder a socket on the board. 

Whether or not you feel comfortable 
with this idea, you should probably check 
out your 8284 clock chip before you buy 
the board. On the PC, the 8284 chip is 
alongside the power supply — between the 
power supply and the expansion slots. On 
the XT, the 8284 is in the same general 
area, but it is further away from the power 
supply. 

Even if you start with a socketed 8284, 
in.stalling this board takes more tinkering 
than do most expansion boards. First you 
have to remove your 8088 from the system 
board and replace it with the NEC V20. 



FACT 


FILE 


S7/88 Turbo BoanI 
MicroWay Inc. 

P.O.Box 79 
Kingston. M A 02364 
(617)746-7341 

List Price: Without 8087. SI49; with 8087- 
2. $295: $149 for 8087-2 itself 
Requires: PC or PC-XT. 

In ^ort: Described by MicroWay as “a 
hacker's board.” the 87/88 Turbo Board has 
three jumper-selectable fast-mode speeds 
and allows ”on-the-fly” switching between 
fa.st mode and slow mode from the keyboard 
with Clri-Alt-P and Ctri-Alt-L. 
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■ Motherboard accelera- 
tors are highly machine- 
dependent. The only way 
to find out how fast 
your machine can go is 
to try it. 


Then you may have to shuffle the boards in 
your system to free up the slot closest to the 
8284 socket. The 87/88 Turbo Board goes 
into the expansion slot, the 8284 clock 
chip gets pulled, and the cable from the 
board plugs into the 8284 socket. 

And at this point, you are finally ready 
to start fooling around with clock crystals. 
The three crystals that come with this 
board run at 20 MHz, 22 MHz, and 24 
MHz, yielding system .speeds of 6.7 MHz, 
7.2 MHz. and 8 MHz. The 20-MHz crys- 
tal is soldered onto the board. Either of the 
othertwo crystals can plug intoasocket. A 
jumper on the board lets you choose be- 
tween the soldered crystal and the socket. 

FINDING THE RIGHT SPEED Moth- 
erboard accelerators are highly machine- 
dependent, and the only way to find out 
how fast your machine can go is to try it. 
The idea is to start with the 24-MHz crystal 
and work your way down until you reach a 
speed that works. If your computer crash- 
es, it’s not working. 

MicroWay says that most IBM PCs 
will run at 6.7 MHz. a “goodly percent- 
age’’ will run at 7.2 MHz. and most will 
not run at 8 MHz. On the other hand, many 
clones will run at 8 MHz, as will many of 
the newer IBM motherboards. (The ma- 
chine I used managed 7.2 MHz.) The 
87/88 Turbo Board does not put any wait 
states into memory accesses. The main 
limitation will probably result from the 
speed of memory chips on your system 
board or expansion board. 

A MicroWay representative also point- 
ed out that high-quality motherboards are 
available for “next to nothing” (about 


$150), and that it might be worth the addi- 
tional investment to replace the current 
motherboard in your PC. But of course it 
would be silly to replace the current board 
until you find out for sure that it won’t tun 
at 8 MHz. 

BEING BRIEF In keeping with its view 
of this board as a hacker’s device, 
MicroWay’s documentation — I hesitate to 
call it a manual — consists of two pages of 
text. Miraculously, this single piece of pa- 
per contains all the information you need 
to set up the board. Still, I am sure that it 
would benefit tremendously from an illus- 
tration showing where to find the 8284 
clock chip. 

Once installed, the 87/88 Turbo Board 
is simple to use. When you boot up, the 
machine runs at the standard 4.77 MHz. 
There is a toggle switch on the back of the 
board that lets you switch to the faster 
speed — down for fast and up for standard 
ft .speed. 

More convenient is a memory-resident 
program that comes with the board and lets 
you switch speeds with Ctrl-Alt-P and 
Ctrl-Alt-L. The idea is to load the memo- 
ry-resident program into your AUTOEX- 
EC.BAT file and use it as needed. This 
ability to switch speeds midstream can be 
useful — particularly if you have programs 
with copy-protection schemes that refuse 
to let you start a program when running at 
the fa.ster speed. 

If the memory-resident program con- 
flicts with anything else on your system, 
there is also a pair of non-memory-resident 
programs for speeding up and slowing 
down the system. 

Two other noteworthy features on this 
board should be pointed out: a clock/calen- 
dar and a reset button. The reset button is 
extremely welcome for all those times 
when the Ctrl-Alt-Del combination refuses 
to reboot the system, and you don’t want to 
powerdown. 

And of course there is the issue of 
speed. On the PC Magazine Labs tests, the 
87/88 Turbo Board consistently managed 
a speed improvement of 1 ‘/z to 2 times that 
of a standard PC. You won’t outrace an 
AT with this board, but given the moderate 
price — ^$149 without an 8087, or $295 
with it — the 87/88 Turbo Board is worth 
considering. — M. David Stone 
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■ ACCELERA FOR BOARDS 


H Quadsprint 


If you want to soup up your PC but don't 
believe in going too far beyond the speed 
limit, try Quadram Corp.’s Quadsprint. It 
is simple in design, consisting only of a 10- 
MHz 8086 and 4K bytes of cache, but in 
operation it supplies some of the benefits 
normally found in more-expensive units. 
At its optimum setting — that is. when the 
cache is enabled — operations show an in- 
crease of as much as 200 percent in 
throughput, though not always. However, 
the new low price ($345) is a small invest- 
ment for the increa.se in productivity. 

You can almost install the Quadsprint 
blindfolded — it’s that easy. The difficult 
part is extracting the PC's native 8088 and 
plugging the connecting cable into the 
empty socket. Fortunately, the cable is 
long enough to let you install the card in al- 
most any slot; you can then drape the cable 
over the intervening cards. On an XT. this 
technique is mandatory because the first 
two full-length slots arc usually taken up 
by the hard disk and floppy disk controller 
cards. The only other hardware installation 
procedure involves setting a jumper. 


The Quadsprint comes with three 
Jumpers, but only one concerns you — the 
other two are for factory diagnostics and 
I/O addresses, and the thin manual does 
not dcKument either one. Presumably, if 
you have special installation needs, tech 
support at Quadram will walk you through 
the proper jumper settings. The jumper 
you need to set enables or disables the 4K- 
byte cache memory, and if you forget to 
set it during installation, don’t worry. 

Unlike what many other accelerator 
boards that use caching require, you do not 
need to disassemble your PC and pull out 
the card every time you need to disable or 
enable the cache. Quadrant has supplied a 
software solution in the form of two one- 
line BASIC statements. This implementa- 
tion is one that other manufacturers of ac- 
celerator boards should take careful note 
of — users are never too thrilled about 
opening their system and fiddling with its 
innards. The cache’s implementation does 
present one inconvenience, though. If 
your XT has less than 64()K bytes of RAM 
and the cache is enabled, you cannot warm 
bixrt. The manual recommends disabling 
the cache with the OUT statement and then 
warm brxrting. 


SNOW WARNING Running the Quad- 
sprint with an EGA card presented none of 
the problems found with other accelera- 
tors. When it was connected to a color/ 
graphics adapter, however, it did occa- 
sionally produce an inordinate amount of 
snow on the CGA. The interference ap- 
pears on the left side of the screen whether 
you arc in DOS or in an application such as 
WordStar. At its worst, though, the snow 
is simply annoying; it does not affect the 
readability of the screen. According to a 
Quadram spokesperson, snow is one price 


HW F A C T FILE 

Quadiiprint 
Quadran) Corp. 

4355 International Blvd. 

Norcross.GA 30093 
(404)923-6666 

IJst Price: $345: optional daughlerixiard. 

$95 

Requires: IBM PC or XT. a full slot. 

In Short: Quadram's Quadsprint is a low- 
cost full-length board that doesn't quite make 
it in speed but is easy to install and use. 
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you pay with any accelerator card. How- 
ever, while almost every card I tested dis- 
played some snow, the Quadsprint pro- 
duced more than 1 had expected. It results 
from the Quadsprint's very conservatively 
timed bus operations, which actually ac- 
cess the screen more slowly than those of a 
standard PC or XT. 

These conservative bus operations also 
showed up when I ran the Quadsprint with 
caching disabled. Without the benefit of 
the cache, many of the performance tests 
ran slower than those of a standard PC or 
XT. The 4K-byte cache is half the size of 
caches on some other cards, so programs 
with very large loops (or lots of nested 
calls) will not show much of an improve- 
ment in speed. 

OPTIONAL DAUGHTERBOARD If 

you use any software that requires an 8087 
math coprocessor, you need to purchase 
the optional daughterboard. Although we 
asked Quadram to submit one for testing 
and a spokesperson promised to send us 
one immediately, it did not arrive by the 
time this review was submitted. 

The Quadsprint manual is brief and 
easy to follow — almost what you would 


want for a user-frieildly add-on. However, 
its appendix includes a glossary of terms 
that are also applicable to other Quadram 
products. Consequently, it contains a 
number of terms that have little or no bear- 
ing on the Quadsprint. The documentation 
also omits an index and any mention of the 
optional 8087 daughterboard. 

The Quadsprint may not be on the cut- 
ting edge of accelerator technology, but it 
is dependable, easy to use. and, at $345. 
quite reasonable. — Vincent Puglia 

H 286 Express Card 

Since — for all intents and purposes — Vic- 
tor Technologies’ SpeedPac 286 (re- 
viewed in this issue) and PC Technologies' 
286 Express Card are one and the same 
card, you would expect that both compa- 
nies would send exactly the same boalxls 
for review. You may expect it, but you 
shouldn’t count on it. While Victor Tech- 
nologies sent an EGA-compatible card 
when asked, PC Technologies did not. (It 
is, however, safe to assume that if Victor 
Technologies has an EGA-compatible 
card, its supplier, PC Technologies, also 
has one.) For this reason, the compatibility 


problems displayed when testing the cards 
in EGA graphics modes are presented in 
this review rather than in both. 

A HALF-SLOT CARD PC Technol- 
ogies’ 286 Express Card is a half-length 
card that fits comfortably into the XT’s 
half-slots. The accelerator consists of an 
80286 running at 7.2 MHz and 8K bytes of 
RAM for caching. An optional 80287 
math coprocessor can be plugged into the 
board. Installation requires removing your 
system’s native 8088, sliding the card into 


AsSFACT FIl-F 

286 Express Card 

PC Technologies Inc. 

704 Airport Blvd. 

Ann Artx>r. Ml 48106 
(313)996-9690 

List Price: SS9S 

Requires: IBM PC or XT, a half-length slot. 

In Short: The 286 ExfMVss Card replaces 
your 8088 with an 80286 and 8K bytes of 
cache. 
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From left to ri^ht: 
Orchid Technolofix’s 
PCTurho-2H6e. 

Applied Reasoning s 
PC-elex ATor. Classic 
Technology's 2H6 Speed 
Pali, Forth Computers’ 
Turin) Accel-2H6. 
MicroWay's Number 
SmasherfFCM. 
Quadram's 
SuperSprint. Orchid 
Technology's 
TurhoFGA. 

MicroWay's 2S6 
TurhoCache. Orchid's 
TinyTurbo2ii6. Victor 
Technologies' 

SpeedPac 2H6. PC 
Technologies' 2li6 
Express Card. 

Quadram ' s Quadsprint. 
MicroWay' s H7lHH 
Turbo RiHud. 
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How to put Ferrari sp^ed and 
Mack Truck capacity into a PC 

without 
avaiiabie 
siots. 


Install the Dream Board 
in place of your 
multifunction card. 


Chugging along in an overloaded, 
underpowered PC without room 
to expand? Need the increased 
power and memory of an AT " 
without sacriilcing your current 
software library or DP budget? 
Problem solved: 

The Vnlvation Dream Board! 

• A PC accelerator board that 
triples the speed of your PC, 

• Plus an EMS RAM board with up 
to 2 megabytes of high-speed 
RAM for your most complex 
Lotus" spreadsheets and CAD 
operations. 


• P/usa full-featured multifunction 
card with serial and parallel 
ports, clock/calendar, RAM Disk, 
Print Spooler, Disk Cache, and 
a speed selection switch that 
maintains 100% PC software 
compatibility. 


MlnOmSLOT 

That’s the dream come true. If 
your PC, XT, Compaq" Portable, 
or 100% compatible is ftill, simply 
replace your single application 
multifunction card with the 
Dream Board, You'll retain all 
your multifunction features while 
adding incredible speed and 
power. With slots to spare! 
Planning to buy a new PC? The 
Dream Board is the ideal multi- 
hinction board. It provides the 
speed and power of an AT at a 
fraction of the cost. 


wmethe 
Dream Board 
Is hvsh In 
your mind! 

You need the power and the slots. 
The Dream Board is the answer! 
Call Univation today. Representa- 
tives are waiting to answer your 
questions and fill your order. Stop 
traveling in the slow lane. Move 
Into the passing lane today! 

Outside California Call: 

(800) 221-5842 


UNIVATION 

System Solutions for Business 


1231 California Circle 


CIRCLE 223 ON READER SERVICE CARD 

mOKMARKSandRRGISTRREDTRADEMARKS POAT-InvmaUonal Buslnns 
MarMnrs Corporation: Compaq-Oxiipiq CompMrr. Lotus— Lotus Drwiopmrni 
Cotporatlon: Drram Baard-l nKatkm 


Milpitas, CA 95035 
(408)263-1200 
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an empty slot (preferably J7). and connect- 
ing the card’s cable to the empty 8088 
socket. Jumpers are available for telling 
the card how much memory is installed in 
the system and for enabling the cache. The 
jumpers could be set to something lower 
than system memory if part of your 640K 
contains bank-switched memory, which 
must not be cached. The entire process is 
adequately described and illustrated in the 
documentation. 

The testing conducted at PC Magazine 
Labs demonstrates that the 286 Express 
Card and Victor Technologies' SpeedPac 
286 are identical cards. The efficiency of 
the caching is responsible for most of the 
speed improvement. For instance, the PC 
Labs 1 - 2-3 test showed virtually no im- 
provement with caching disabled. With 
caching enabled, however, it took about 
one-third the PC's normal time to com- 
plete. 

AN EGA MODE PROBLEM The 286 

Express Card tested had a problem with 
the enhanced graphics modes of the EGA. 
For example, when scrolling text in an 
EGA graphics mode, every other scrolled 
character was displayed twice. If a directo- 
ry listing showed a file named TEST 
.DAT, it would turn into EETTDDTT 
when the screen was scrolled. All the char- 
acters on odd-byte addresses were being 
written back to the screen at both even and 
odd addresses. The reason for this strange 
behavior is related to EGA internal regis- 
ters that latch existing screen data when a 
byte location is read in graphics mode. For 
its caching logic, the 286 Express Card 
was apparently reading both the byte on 
the even address and the next byte on the 
(xid address whenever the 80286 wanted to 
read a byte on only the even address. This 
caused the data in the EGA internal regis- 
ters to be invalid. (This was a problem only 
in EGA graphics modes. Text modes and 
CGA-compatible graphics modes worked 
fine.) 

According to a spokesman, if you al- 
ready own a PC Technologies' 286 Ex- 
press Card and wish to upgrade to an EGA- 
compatible card, it is going to cost you 
$100. On the surface, this policy may 
seem reasonable: however, if you consider 
that Victor Technologies is providing its 
customers an even-swap upgrade, you 


have to begin to wonder a little. 

As far as your system is concerned, any 
one of PC Technologies' 286 cards — 
whether with its own label or someone 
else’s — provides the same performance. 
As far as your wallet is concerned, the Vic- 
tor Technologies’ SpeedPac 286 is much 
more palatable if you are upgrading. 

— Vincent Puglia 

M SpeedPac 286 

Victor Technologies’ SpeedPac 286 (the 
original equipment manufacturer is PC 
Technologies) is a half-length accelerator 
card that includes an on-board 80286 chip, 
which runs at 7.2 MHz. 8K bytes of RAM 
caching, and a socket for an optional 
80287 math coprocessor. The SpeedPac 
286 also offers easy installation and rela- 
tively transparent use. 

If your system reflects the default 
jumper settings (256K bytes of RAM with 
cache enabled), installation consists of 
pulling your system's native 4.77-MHz 
8088 chip, inserting the card into one of 
the slots near the power supply, and plug- 
ging the connecting cable into the empty 
8088 socket. If you are installing the halT 
length card in an XT, the card slides easily 
into the second slot just behind drive A: . If 
your system requires a different setting — 
for example, if it has 640K bytes of RAM 
or you need to disable the caching — you 
reset the jumpers according to the clearly 
labeled illustrations in the 19-page docu- 
mentation. 

(Note: Earlier versions of the manual 
suggested inserting the SpeedPac into slot 
J8, the slot closest to the microprocessor 
sockets. The newest manual states — cor- 
rectly — that such an installation may pre- 
sent problems. If you currently own a 
SpeedPac 286 and it is generating an 
"1801" system board error message dur- 
ing the boot process, simply move the card 
from the J8 slot to the J7 slot. Your prob- 
lems should evaporate.) 

USER-TRANSPARENT CACHING 

The SpeedPac 286 does not come with its 
own RAM except for the 8K bytes it uses 
for caching. To get around the need to ac- 
cess information off the system’s standard 
8-bit bus, the SpeedPac 286 uses a user- 
transparent caching system. Upon execut- 


ing a program, the card copies blocks of 
code and data from the PC's main memory 
into an area on iLs 16-bit bus. This enables 
the card to access words rather than bytes. 
It doesn't speed up screen operations much 
and shows very little improvement for a 
test with a loop greater than the 8K cache, 
but otherwise it improves speeds about two 
to three times those of a standard PC or 
PC-XT. 

Another advantage of the caching ap- 
proach versus the on-board 16-bit I^M 
approach is that you get to keep the memo- 
ry already installed in your system. Some 
of the boards that come with 1 6-bit RAM 
require you to disable all 8-bit memory 
above 256K bytes, and even after that they 
either access the remaining 8-bit memory 
as bytes or resort to caching. 

SOFTWARE INCOMPATIBILITY 

While caching increases the speed of many 
operations, it can have the reverse effect 
with programs that tend to jump around to 
areas that are not cached. A cached system 
also raises the possibility of some software 
incompatibility. Victor circumvents these 
problems by suggesting that you disable 
the caching when running such programs. 
This causes the performance of the card to 
crawl along at the PC’s normal snarl’s 
pace. 

Disabling caching is not as easy as it 
sounds. You must first shut down the sys- 
tem. then remove the cover, and finally ei- 
ther pull the card out or reach gingerly into 
the unit so as to reach the jumpers. PC 
Technologies really should have permitted 
a software switch for caching. 


The newest version of the SpeedPac 




2' FACT FILE 


SpeedPac 286 

Victor Technologies Inc. 

380EIPueUoRd. 

Scoas Valley, CA 95066-0001 
(408)438-6680 

List Price: $S9S 

Requires: IBM PC or XT, a half-length slot. 

In Short: The SpeedPac 286 provides in- 
creased through^t with the aid of caching, 
installation is a snap, and usage is virtually 
transparent. 
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MAKE YOUR IBM PC 
FASTER THAM AM at. 


IN JUST 5 MINUTES! 




Introductory offer $395 
expires Sept. 30, 1986 

DON'T TAKE OUR WORD FOR IT 
USE IT FOR 60 DAYS. IF YOU ARE 
NOT TOTALLY SATISFIED RETURN 
IT FOR A FULL REFUND. 

It sounds great; the idea of a speedup board that you can 
just plug right in as easily as putting bread in a toaster. How 
wondeiful to be able to convert a PC or XT to a $4000 AT 
without the exp>ense. But even when you get ready to spend 
$595.00 you want to be sure your choice is the very best. 

Here at PCSG we sell our IBM PC disk access speedup 
software by the thousands. But software doesn't do any- 
thing about speeding up the microprocessor (or CPU) speed. 
As you know the microprocessor is the brain of the computer 
that controls all the operations like screen updates and calcu- 
lations like a spreadsneet makes. 

Faster and smarter than an AT - 
PCSG guarantees it. 

We wanted to offer a speedup card that would be the 
compliment to our disk speedup software, (incidentally in- 
cluded at no extra charge.) We wanted it to be literally the 
most advanced, fastest, most feature rich board available 
today. We could only be satished with a board that was the 
finest example of the engineering art. 


is faster than the one found in the AT. A 16K cache memoi 
provides zero-wait-access to the most recently used code 
and data. In benchmark tests the card accelerated softwar 
programs — both custom and off-the-shelf anywhere frorr 
200% to as much as 700%. Wow! 

Third, you have full compatibility. All existing sys 
RAM, hardware, and peripheral cards can be used withoi 
software modification. It operates with LAN and mainfrai 
communication products and conforms to the Lotus/Intel 
Microsoft Expanded Memory Specification (EMS). Softwa 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several othe: 
boards on the market. Some are priced about the same as 
BREAKTHRU 286 and some are cheaper. We at PCSG h 
compared them all, but there simply was no comparison. 
What we discovered is that many cards being sold offer oi 
a marginal speed up in spite of tneir claims. We found sor 
to be merely versions of the obsolete 8088 or 8086, and otf 
to be just poorly engineered. The 8MHz BREAKTHRU I 
unequivocally the best executed and most completely reli. 
board manufactured today. 


PCSG has since early 1983 dominated the lap portable 
market with ROM software such a Lucid spreadsheet and 
Write ROM that reviewers rated as excellent. We were prc 
to successfully enter the IBM PC market last year with dis 
access speedup software. Now we are so pleased with the 
BREAKTHRU speedup card. We use them on our own F 
to make them faster than AT's. We are really excited about 
thisproduct. 

PCSG makes the unabashed statement that the BREAKl 


develop! 

This is theliest designed and most functional speed up c 
available today. We guarantee it. 

HERE IS WHAT MAKES IT SO SPECIAL. 


286 card represents more advanced technology than boar 
by Orchid, Quadram, Victor, Mountain, PC. Technologie 
Pnoenix ... we could go on. 

But an ad can't let you experience it for yourself. That's 
we sell the BREAKiHRU 286 on a 60 day trial. If you art 
completely satisfied return it within 60 days for a full refui 
It is pricea at $595. Call today with your MasterCard, Visa 
American Express or COD instructions and we will ship y 
card the very next day. circle 489 on reader service C 


First, it installs so easily. It is a half slot card, only five 
inches in length. You don't even have to give up a full slot. 
What's more, unlike competing products it works in the 
Compaq and most clones. The mstructions are so simple we 
considered showing a picture of a child putting it in. ^sy 
diagrams show how you just place the card in an open slot, 
remove the original processor and connect a single cable. 
There is no software required. From that moment you are 
running faster than an AT. 

Second, it is advanced. The BREAKTHRU 286 replaces 
the CPU of the PC or XT with an 802^ microprocessor that 
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286 ran Hawlessly when tested with both 
CGA and EGA cards. Earlier versions dis- 
played serious compatibility problems 
with IBM’s EGA card because of a con- 
flict with the EGA internal registers when 
writing dots on even-byte addresses. (See 
the review of PC Technologies' 286 Ex- 
press Card for a full description of the 
problem.) According to a .spokesperson 
from Victor, the upgrade policy is a 
straight swap. You send in the old card, 
and the company sends you the upgraded 
EGA-compatible board. 

The SpeedPac 286 can accommodate 
either a 5-MHz or an 8-MHz 80287 math 
coprocessor. Installation requires inserting 
a socket plug into the 8087 socket, setting 
a jumper to select the proper clock speed, 
and setting your system board's coproces- 
sor DIP switch to off. Following the man- 
ual's directions will present you with a 
problem if you have an Intel Above Board 
installed. It seems that the Above Board 
system manager does not like the DIP 
switch set to off, and if it is, the Above 
Board will report an error and refuse to 
load. Leaving the switch set to on — as the 
Above Board wants it — presents no prob- 
lems. Using an 8-MHz 80287 increases 
floating-point calculations performed with 
the math coprocessor by the speed of about 
20 percent over the 5-MHz version. 

If you are looking to increase your pro- 
cessing speed significantly, do not want to 
make that many changes to the present 
configuration of your system, and do not 
think you will ever need to disable your 
cache, Victor Technologies’ SpeedPac 
286 is a good investment. 

— Vincent Puglia 

B TinyTurbo 286 

The TinyTurbo 286, from Orchid Tech- 
nology, is one of those rare pieces of 
equipment that does what it's supposed to 
with no fu.ss, no muss, and remarkably lit- 
tle bother. Its purpose, of course, is to 
speed up your PC or XT, and it does so in a 
way that isn’t likely to interfere with any- 
thing else in your system. 

The TinyTurbo 286 is built around the 
80286. The chip is rated at 8 MHz and runs 
at a little over 7 MHz, or somewhat fa.ster 
than the AT. There is also room for an op- 
tional 80287 on the board. A jumper next 


to the 80287 socket lets you set the board 
for either the 5-MHz version of the co- 
processor or the more expensive 8-MHz 
version. PC Magazine Labs used the 8- 
MHz version for its tests. 

The TinyTurbo board is half-card size 
and designed to fit in the slot closest to the 
8088 on the system board. Installation en- 
tails removing the 8088 from its socket and 
plugging it into a small piggyback board 
on the TinyTurbo. A 3-inch cable runs 
from the piggyback board to the 8088 
socket. Once you have gotten the board in- 
stalled, a switch on the back lets you run 
your system using either the 80286 at high 
speed or the 8088 at the standard 4.77 
MHz. 

A^ ODD TWIST The only problem I 
had with this board was during installa- 
tion. Pulling the 8088 from the system 
board is not a trivial task, even with the 
chip-puller that comes with the board. And 
once you get the 8088 out, straighten the 
pins, and plug it into the piggyback board, 
you still have to plug the connector from 
the 3-inch cable into the 8088 stxrket on the 
system board. 

The piggyback board on the TinyTurbo 
is offset from the socket on the iTKJther- 
boatd by about half an inch. If you put the 
board in first and then try to plug in the ca- 
ble. as suggested in the manual, you'll find 
that the offset puts a strain on the ribbon 
cable, making it difficult to line up the pins 
with the .socket. It works better to plug the 
connector in first, then put the board into 
the slot. But because of the offset, there is 
no way to avoid a twist in the cable. 

This isn't really a problem, except that 
the manual states that the cable should not 
have a twist in it. After staring at the cable 
for a few minutes, I called Orchid to find 
out what was wrong. It was the manual . 

JUST WHAT YOU NEED TO KNOW 

Aside from this one inaccuracy, the man- 
ual fares well. A scant 12 pages long, it 
covers everything you'll need to know 
for installing and using the board. 
What's more, it’s written in clear lan- 
guage and includes a useful illustration 
and professional design layout. The 
manual is weak on explanation and tech- 
nical information, but that comes under 
the category of things you might like to 


know, not things you have to know. 

The manual claims. "Once Tiny- 
Turbo is installed, your system will work 
just the way it did before, only faster.” 
That's just a shade off the absolute truth. 

For most programs, you can set the 
switch on the board to turbo mode and 
zip along at high speed. On most of the 
PC Labs tests, the board clocked in at 
two to three times the speed of a standard 
PC. The difference is enough to be obvi- 
ous in even the most casual use — asking 
for a directory , for example , or watching 
1 - 2-3 recalculate a spreadsheet. 

There are some programs, mostly 
games, where the extra speed doesn't 
help. In those cases you simply flick the 
switch to go back to normal PC-XT 
speed using the 8088. In this PC mode, 
your system behaves just as if the Tiny- 
Turbo 286 weren't there. You can even 
use an 8087 on the system board, if you 
have one. The 3-inch distance between 
8088 and 8087 made no difference in the 
PC Labs tests. 

The one drawback to changing speed 
is that it also reboots the system. This 
means you can't change speed mid- 
stream. but it also gives you a hardware 
reset feature for those times when Ctrl- 
Alt-Del doesn’t work. 

CACHE MEMORY ON BOARD One 

warning; also on the board is 8K of RAM 
for cache memory, and much of the 
speed of the TinyTurbo 286 comes from 
this cache technique. The board includes 
a jumper for enabling or disabling the 
cache. I tested it both ways and found 



ThiyTiirtio286 
Orchid Technology Inc. 

47790 Westingbouse Dr. 

Fremont, CA 94539 
(415)490>8586 

List Price: Without 80287, $695 
Requires: PC or PC>XT. 

In Short: The 8K cache and conservative 
system board interface of the TinyTXvbo 286 
make it easy to use, reliable, and trouble* 
free. 
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that with the cache disabled, the speeds 
were significantly slower — in many 
cases approaching the speed for a stan- 
dard PC. When the TinyTurbo 286 board 
accesses either system board or expan- 
sion board memory, it inserts five wait 
states to stretch out the read or write cy- 
cle and accommodate slow memory 
chips. When accessing memory from the 
cache, however, it uses 1 6-bit reads with 
no wait states. 

According to the manual, some “less 
compatible” computers may need the 
cache feature disabled. In those cases, the 
TinyTurbo is not worth the price. But 
with the PC or XT there is no reason to 
disable the cache, and with the cache this 
board looks good indeed. I’m not about 
to trade my AT for a TinyTurbo- 
equipped PC. But would I put a Tiny- 
Turbo in my PC if that were my working 
machine? You betcha. — ^M, David Stone 


B 286 TurboCache 

When we were sorting through accelerator 
boards as they arrived at the PC Magazine 
Labs, we couldn’t help noUcing the simi- 
larity between MicroWay’s 286 Turbo- 
Cache and Orchid Technology’s Tiny- 
Turbo 286. The boards were the exact 
same size and appeared to have the same 
components in the same place. The only 
obvious difference between them that we 
could spot was that one board said Orchid, 
while the other had a label that said 
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286TurboCadie 
MkfoWay Inc. 

P.O.Box 79 
Kingston, MA(C364 
(617)746-7341 

List Price: Without 80287, $595; optional 5- 
MHz80287•3.$179;optklna]8-MHz80287- 
8, $295 

Requires: PCorPC-XT 
la Short: MictoWay's 286 TuitioCache is 
the same boaid as Oidiid's TinyTUrbo 286, 
but MicfoWay includes some additionat 
technical inframation and utility programs 
that don't come widi Orchid's board. 

CIRCLg lit ON tCACCR SERVICE CARD 


MicroWay 286 TurboCache. 

A deftly applied fingernail proved that 
the MicroWay label was simply pasted 
over Orchid’s board, and calls to 
MicroWay and Orchid confirmed that the 
boards themselves were identical. So why 
does MicroWay’s version sell for $100 
less than Orchid’s version? 

A FEW DIFFERENCES The answer 
seems to be a matter of cutting comers, 
with the biggest difference being that 
MicroWay offers a 1-year warranty while 
Orchid offers 2 years. 

Another noteworthy difference shows 
up in the manuals. It’s obvious that one of 
them is a rewritten version of the other. 
But, as noted elsewhere. Orchid’s manual 
offers a useful illustration and a well-de- 
signed layout. MicroWay’s manual skips 
the illustration, leaving you to find 
jumpers and sockets on your own. And its 
layout makes the text more difficult to 
read. On the plus side, MicroWay’s man- 
ual contains additional technical informa- 
tion (though some of it is wrong and is be- 
ing rewritten). 

BUNDLED PROGRAMS MicroWay 
also bundles several utility programs with 
the board, including a print buffer, a 
RAMdisk, an 80287 test program, and a 
hard disk cache (not the same thing as the 
8K memory cache). And where Ochid’s 
manual tells you to test the 80287 on your 
board by mnning a program that uses it, 
MicroWay’s manual just tells you to mn 
the 80287 test program. 

The overall effect is that MicroWay’s 
version of this board is more of a hacker’s 
package than Orchid’s version. If you feel 
comfortable with that, then the $100 sav- 
ings is probably worth it. If you don’t feel 
comfortable buying a hacker’s package, 
then the better installation instructions and 
the 2 year’s warranty may well be worth 
the extra $100. — ^M, David Stone 

B TurboEGA 

Orchid Technology describes the Tur- 
boEGA as “the world’s fastest enhanced 
graphics adapter." When you first leam 
what this board is all about, the statement 
seems a little deceptive. On closer look, 
however, it turns out Orchid is absolutely 


correct, but not in the way that you might 
think. 

Above all, the TurboEGA is a clever 
and innovative marketing idea. On one 
board Orchid combines an enhanced 
graphics adapter and an accelerator for a 
PC or XT. The accelerator part of the Tur- 
boEGA is basically Orchid’s TinyTurbo 
286, which lists at $695. Orchid’s regular 
EGA board is $595. Together on one card 
they offer no more functionality or greater 
graphics speed than if you installed the two 
cards separately. (Text speed is another 
story.) But the TurboEGA costs only 
$945, fits in one slot, and Orchid throws in 
a free copy of Microsoft Windows. 

Like the TinyTurbo 286, the installa- 
tion and use of the TurboEGA is fairly 
simple. You remove your 8088 and plug it 
into the TurboEGA. You run a cable from 
the board to the 8088 socket. A set of 
jumpers tells the TurboEGA how much 
memory to cache. A toggle in the back 
switches between 8088 mode and turbo 
mode. Switching between modes causes a 
reboot. 

GRAPHICS DISPLAY The EGA part of 
the TurboEGA is a standard configuration 
based on the ubiquitous Chips and Tech- 
nologies EGA CHIPSet. It has all the trap- 
pings and features found on most other 
EGA boards (see “Achieving the Stan- 
dard; 12 EGA Boards,” PC Magazine. 
Volume 5 Number 14). 

With the turbo mode switched off, EGA 
graphics are no faster or slower than on 
IBM’s EGA or on any other EGA built 
around the Chips and Technologies EGA 
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TurboEGA 
Orchid Technology Inc. 

47790 Westin^iouse Dr. 

Fremont. CA 94539 
(415)490^86 

List Price: $945; for optional 80287, $375 
Requires: IBM PC, XT, or compatible. 

In Short; By giving you an accelerator and 
an enhanced graphics adapter combined <x) 
one board, the TurboEGA saves you a slot 
and some money. This is an ideal board for 
people «dio are looking for both features. 
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CHIPSet. With the tuibo mode switched 
on, the graphics are no faster or slower 
than on IBM’s EGA board with Orchid’s 
TinyTurbo 286 installed, which lets your 
graphics run about twice as fast. 

TEXT DISPLAY For the display of text 
through the BIOS, however, the Turbo 
EGA’s combination of the accelerator and 
EGA on one board provides a distinct ad- 
vantage. In tuibo mode, the 80286 access- 
es the EGA ROM BIOS in 16-bit words 
rather than 8-bit bytes. That’s a speed im- 
provement you cannot get with separate 
accelerator and EGA boards in a PC or 
XT. Even on an AT, the 80286 accesses an 
EGA BIOS in bytes. This enhancement af- 
fects only text displays (and works only on 
programs that do not write directly to the 
screen) because the BIOS is not normally 
used for graphics. 

The TurboEGA BIOS also proves that 
you can still get some ’ ‘turbo’ ’ power from 
tight programming without any hardware 
speedups. Generally, DOS uses the BIOS 
Teletype routine for screen output. Since 
the sp^ of this Teletype routine deter- 
mines, for instance, how fast a DIR listing 
displays to the screen, it’s something 
you’ll experience every time you use your 
PC. It just so happens that the BIOS Tele- 
type routine in the TurboEGA has been 
highly optimized for speed. For instance, 
the first thing the Interrupt lOh BIOS rou- 
tine does is check to see if it’s being asked 
to do a Teletype call. 

This software optimization is signifi- 
cant. Even in non-turbo mode, the BIOS 
Teletype routines are twice as fast as 
IBM’s EGA BIOS and faster than any of 
the EGA boards reviewed in “Achieving 
the Standard: 12 EGA Boards.” (Howev- 
er, because of this optimization, the Tele- 
type routines will disable screen-recall 
programs.) 

Sim SOME BUGS The EGA BIOS in 
the board 1 tested (Version 1 .2) still needs 
some work, but the bugs are not severe and 
are typical of EGA boards in early stages 
of marketing. The Write String logic is not 
consistent with IBM’s, and the automatic 
font loading on a mode reset causes the 
EGA to crash. 

An included disk contains software for 
CGA or Hercules emulation using the 


Non-Maskable Interrupt (NMl) technique. 
I have not been happy with this form of 
emulation on other boards, and I’m still 
not happy with it. In fact, it results in one 
small hitch to the TurboEGA. Because the 
emulation software and 8087 Exception 
interrupt both use the NMI, the manual 
recommends that the “coprocessor in- 
stalled" switch on the system board be 
turned on, even if an 8087 is installed. This 
disables the 8087 Exception interrupt in 
non-turbo mode. 

Without the CGA and Hercules emula- 
tion software, I found I could leave the 
switch off without any problems, and the 
system board 8087 worked fine in non-tur- 
bo mode. So, if you throw away the emu- 
lation software, you’ll be able to get full 
functionality out of the system board 8087 
while in 8088 mode and out of the 80287 
on the TurboEGA board while in turbo 
mode. Terrific. 

A HOT COMBINATION So what is the 
TurboEGA exactly? I’ve decided that it’s a 
multifunction board. But whereas most 
multifunction boards combine relatively 
mundane items such as memory, parallel 
and serial ports, and a clock, the Tur- 
boEGA combines two hot (but still rela- 
tively unconunon) PC enhancements. This 
is a daring and interesting twist on the mul- 
tifunction concept, and Orchid has carried 
it off very well. 

The TurboEGA may be “the world’s 
fastest EGA,” but it’s also “the world’s 
prettiest accelerator.” I like this board — I 
like it a lot. — Charles Petzold 

M SuperSprint 

Quadram Corp. ’s newest accelerator card, 
the SuperSprint, is somewhat similar to the 
Quadsprint (reviewed in this issue) in that 
it offers reliability, ease of use, and a con- 
servative speed increase at a reasonable 
price. It differs from the Quadsprint in that 
its design includes a larger cache area and a 
socket for an optional 8087 . 

The SuperSprint’s lO-MHz 8086 
comes on a full-length card that draws 7'/2 
watts of power. While the beta test board I 
reviewed included Jumpers, (^adram has 
stated that they will be replaced with more- 
manageable DIP switches (a change al- 
ready reflected in the documentation). 


Rather than being limited to the 4K bytes 
of direct-mapped cache found on the 
Quadsprint, the SuperSprint has two types 
of caching: 32K bytes for direct page and 
%K bytes for image caching. 

Installing the SuperSprint is about as 
complicated as whistling Dixie: you may 
never want to do it professionally, but you 
will be able to do it whenever called upon. 
Even novices should be able to pull their 
8088 chip, slap the SuperSprint into an 
empty slot, and connect the cable within S 
minutes of taking the cover off their PC or 
XT. If you are nervous about opening a 
computer and playing with its seemingly 
intricate components, know that with the 
SuperSprint — unlike with many other 
boards that include a cache — you can dis- 
able the cache without removing the card. 

When you boot your system, the Su- 
perSprint copies the first 96K bytes of 
memory into its image cache. This is the 
area in memory that contains EXDS, inter- 
rupts, and the teginning code of many ap- 
plications. Another 32K bytes of on-board 
16-bit direct page caching enables the Su- 
perSprint to access some of the other data. 


SOi^WARE-SWirCHlNG THE CACHE 

Perhaps the nicest feature of this board 
(and one that other manufacturers would 
do well to include in their comparable 
boards) is its ability to enable or disable the 
cache with a one-line BASIC statement. 
(If you have never used BASIC, don’t 
worry, because the documentation gives 
detailed instructions.) You cannot appreci- 
ate such a feature until you install a new 
program or card, only to discover some in- 
compatibility problem. With a software 
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SuperSprint 
Quadram Corp. 

4355 Internationa] Blvd. 

Norcross.GA 30093 
(d04)923-««66 
Lbt Price; $393 

Requkes: IBM PC or XT. a full slot. 

In Short: Quadram’s SuperSprint provides 
transparent usage and a reliable, albeit con- 
servative, increase in throughput for a rea- 
sonable price. 
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switch, you simply disable the cache, de- 
termine whether the accelerator card is at 
fault, and proceed from there. Without the 
software switch, you need to disassemble 
your unit, remove the card, change the 
jumper setting, reconnect your card, and 
then proceed. 1 love switches that do not 
require shutting down the system. 

The SuperSprint is completely EGA 
compatible. Like almost everything else 
about this board, its use of the enhanced 
graphics adapter is transparent. Unlike the 
Quadsprint, the SuperSprint displayed vir- 
tually no snow when used with a color/ 
graphics card. 

THE ONE EXCEPTION The only PC 
Labs test that the SuperSprint failed had to 
do with the 8087. Like some other boards 
in this roundup, Quadram’s board failed to 
enable the Exception interrupt. As ex- 
plained in this article's introduction, this 
may present problems when running prr> 
grams compiled under Microsoft C, FOR- 
TRAN, and Pascal. Aside from that, the 
floating-point calculation with the 8087 
math coprocessor showed an increase of 
almost 2Vi times that of a standard XT. 

We also received a version of Micro- 
Cache with the SuperSprint. This non- 
copy-protected software ineludes utilities 
for disk caching, print spooling, and 
RAMdisks. It supports EMS, EEMS, and 
extended memory schemes. The software 
is easy to use and offers enough flexibility 
and power to make it quite useful . 

COMPETENT DOCUMENTATION 

The documentation we received with the 
board may have been a preliminary ver- 
sion, but it was at least up to par with Quad- 
ram’s other manuals. Besides giving in- 
stallation and usage instructions and 
specifrcations, it included a detailed sec- 
tion on enabling and disabling the cache 
from DOS and WordStar, plus another 
section that described the actual caching 
implementation. 

Quadram’s SuperSprint may not 
seream down the silicon corridors of 
your PC’s memory, but it does sprint 
across them at a respectable clip. If you 
need speed and reliability but do not want 
to push your machine to the limits, the 
SuperSprint is probably what you are 
looking for. — Vincent Puglia 


I Number 
Smasher/ECM 

MicroWay’s Number Smasher/ECM con- 
tains a 10-MHz 8086 that runs at 9.54 
MHz, precisely double the speed of the 
8088 in your IBM PC or XT. The board 
can include up to 1 megabyte of memory, 
which replaces the memory on your sys- 
tem and expansion boards. Proeessor 
speed doubles because of the faster clock 
and sometimes almost triples owing to the 
16-bit accesses of the 8086. MicroWay 


■ ECM is MicroWay’s 
approach to expanding 
DOS memory to 1 ,016K. 


says it will soon start shipping the Number 
Smasher with a NEC V30 instead of an 

8086. That will help even more. 

To install the Number Smasher, you 
must remove your 8088 and 8087 and any 
expansion memory that would conflict 
with memory on the accelerator board. A 
cable from the Number Smasher connects 
to the 8088 socket. 

EASY MODE SWITCHING The Num- 
ber Smasher’s 8086 can run in either fast 
mode (9.54 MHz with 16-bit accesses) or 
slow mode (4.77 MHz with 8-bit access- 
es). You ean switch between modes with- 
out rebooting by a variety of methods: a 
toggle switch on the baek of the board, 
running the two programs provided on 
disk (called Slow and Fast), or through the 
keyboard after you’ve installed the memo- 
ry-resident FS , COM . In either slow or fast 
mode, the processor uses an optional 

8087, which may be installed on the Num- 
ber Smasher board. 

Number Smasher software also in- 
cludes a diagnostics program, 8087 test 
programs, disk caching, a RAMdisk, and 
print spooler utilities. 

The slow mode emulates (but does not 
exaetly duplicate) an 8088 running at 4.77 
MHz. It will actually mn somewhat slower 
(sometimes up to 20 percent slower) than a 


normal machine. This results from the 
8086 16-bit accesses. External hardware 
on the board translates each word access to 
2-byte accesses, so the Number Smasher 
board must sometimes make one more 
byte-instruction fetch than is necessary. 

The fast mode has no wait states in the 
16-bit memory aecesses except for memo- 
ry writes that occur in the 256K bytes of 
system board memory (or 64K for old 
rcs). Five wait states are inserted when 
the board also writes to system board 
memory, so the DMA controller continues 
to work. 

THEECMMODULE At the time of this 
testing, MicroWay had just developed a 
new “improved” Number Smasher that 
incorporated an Extended Conventional 
Memory (ECM) module. The most chari- 
table thing I can say is that the ECM mod- 
ule is in the early stages of development 
and may be improved in the future. ECM 
is MicroWay’s approach to expanding 
DOS memory beyond the 640K-byte limit 
all the way up to 1 ,016K. 

Use of ECM requires a deviee driver 
called MEGADOS to be listed in your 
CONFIG.SYS file and a program ealled 
MEMSET. When you execute MEMSET 
with a parameter indicating the desired 
memory size of DOS, your machine re- 
boots with that new size. You may also in- 
struct MEMSET to copy the contents of 
the ROM BIOS and ROM BASIC into the 
Number Smasher memory. Doing so will 
significantly speed up BIOS operations 



Number Smasher/KC.’M 
MicroWay Inc. 

P.O. Box 79 
Kingston, MA 02364 
(6I7»746-734l 

List Price: $699 (5 12K): $799(1 Mbyte): 
$250 for optional 8-MHz 8087; $295 for op- 
tional l2-MHz8087 
Requires: IBM K' or XT 
In Short: The Number Smasher/ECM is 
very fast even though it relies on an 8086 rath- 
er than an 80286. However, a new Extended 
Conventional Memory mixlule that comes 
with the board i.s not yet bug-free and perhaps 
will never be, 
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FiveTips 
On Buying A 
Personal Computer 


Buying by mail is one of the best ways 
there is to purchase computer equipment 
It's fast, convenient and cost efficient. 

But with those benefits comes a risk . . . 
many of those inexpensive PC clones can 
turn into expensive headaches after arriv- 
ing in the mail. 

Before you order PC equipment from 
anyone through an ad . make sure it 
passes the following test. Taking a min- 
ute now could save you a lot of money . . . 
and a lot of aggravation. 

1. Does the product come complete? 
Many mail-order outfits leave out mon- 
itors, display cards, disk drive control- 
lers and other essentials in an effort to 
keep the advertised price low. By the 
time you add in the cost of these com- 
ponents, you may not be getting such a 
"bargain” after all. 

2. Is the machine fully tested? 

Any computer is only as reliable as its 
components, so make sure it has 
passed a rigorous Quality Control test. 


Through The 


Mail. 




Don’t be bashful: call the company and 
ask if the machine is built primarily 
with domestic hardware or inferior 
“offshore" parts. While you’re at it. 
ask for reprints of any product reviews 
from respected publications like this 
one (if they can’t provide any. don't 
take a chance — no matter how low the 
advertised price is). 


3. How compatible is the BIOS? 

Everyone claims some degree of "com- 
patibility" yet frequently these same 
machines won’t run some popular soft- 
ware packages. If a mail-order outfit 
can’t tell you what BIOS their 
machines use, steer clear (The AMI 
BIOS is generally considered the 
most compatible). 

4. Does the machme meet FCC specs? 
Many price-cutting PCs don’t meet 
FCC "Class B" home-use guidelines. 
That means they could interfere with 
your television, stereo and other appli- 
ances. Watch out for disclaimers in the 
ad, or PCs rated to less demanding 
"Class A commercial" FCC standards. 

5. What is the company's reputation? 
Sometimes you can tell a "fly-by- 
night" outfit just by looking at its 
hastily-prepared, slipshod ad. But 
even if their ad looks slick, keep up on 
the product reviews in magazines like 
this one. Or better yet. call the editors 
directly and ask them. 


Four More\(^ysTb Make Sure Y)ui:e 
GettingThe Best Value. 



PC Designs has always passed the test 
above with flying colors. Fh)m the super 
high-performance ET-286i to the super 
high-value Plain Vanilla, our compati- 
bles are among the most respected on the 
market today. That's because we won’t 
put our name on anything we don't 
design ourselves, from the best compo- 
nents available. And PC Designs support 
is legendary: we were the first to offer a 
30-day money back guarantee and a full 
year warranty. 

Any Questions? 

We hope this ad will help you make a 
more informed buying decision. But if 
you have questions, we invite you to call 
us at ourliilsa headquarters. And while 
you’re at it. ask for our literature. 


5837 South Garnett 
'lUlsa, Oklahoma 74146 
(918) 252-5550 
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■ ACCELERATOR BOARDS 


(such as screen output) and interpreter BA- 
SIC programs. 

However, since ECM allows for large 
DOS sizes by switching around the way it 
addresses banks of memory, it has many of 
the problems I encountered with All Com- 
puters’ All Card (for a review, see “More 
Options for Enlarging the Dimensions of 
Memory,” PC Magazine , Volume 5 
Number 11), which attempts to do some- 
thing similar. Once you go beyond 704K 
bytes, you have to start doing something 
with programs that write directly to the 
screen. These programs include virtually 
all word processors, spreadsheets, pop- 
ups, and any program that uses graphics. 
MicroWay’s solution (like All Comput- 
ers’) is to patch these programs. The patch 
requires additional code to flip the display 
in and out of the memory space. 
MicroWay makes available some patches 
to popular programs (such as 1-2-3 and 
WordStar), but 1 did not see these. 

OTHER PROBLEMS First, ECM is not 
compatible with EGA graphics in the en- 
hanced (350-scan-line) mode. You cannot 
expand DOS beyond 640K bytes if you 
use these modes. Second, although I fol- 
lowed the manual’s instructions in setting 
the Intel Above Board/PC to segment 
E(X)0h and running MEMSET to avoid 
that segment, upon reboot the Expanded 
Memory Manager could not find the mem- 
ory on the Above Board. Third, when I set 
a big DOS that encompassed segment 
B(XX)h (where the screen normally resides) 
and loaded a bunch of dummy resident 
programs that boosted me up to that seg- 
ment, I found that a program would load in 
both the ECM RAM and onto my screen 
(right before it crashed). 

The old Number Smasher without 
ECM was a nice, clean, relatively straight- 
forward accelerator board that performed 
very well, The new model with ECM tries 
to do more than just accelerate and does 
not yet do it well. Although MicroWay 
says it will continually make enhance- 
ments and improvements to fix up ECM, 1 
fear the company may well be in an engi- 
neering quagmire with this board. 

Fortunately, you can ignore the ECM 
module entirely and still have a very fast, 
very reliable, and reasonably priced accel- 
erator. — Charles Petzold 


B Turbo Accel-286 

Earth Computers’ Turbo Accel-286 full- 
length card comes with 640K bytes of 16- 
bit RAM and a toggle for switching be- 
tween 8088 and 80286 modes. The card 
also accommodates an optional 80287 
math coprocessor. Jumpers select the 
clock speed of the 80287 and the amount 
of memory to be accessed on the mother- 
board. While the Turbo Accel-286 shows 
some nice speed increases, its installation, 
a poor manual, and design problems seri- 
ously hamper its functionality. 

Installing Earth Computers’ Turbo Ac- 
cel-286 on an XT requires tremendous pa- 
tience — more than you may be prepared to 
expend. While the process is similar to that 
of comparable boards — you remove the 
8088 from the motherboard, plug it into 
the Earth card, set the memory switches, 
and connect the cable to the empty 8088 
socket — Job-like patience is necessary pri- 
marily because of logistics. The combina- 
tion of a full-length card and the placement 
of the disk controller cards leaves little 
room for connecting the relatively short 
and extremely rigid cable. 

TROUBLESOME INSTALLATION It 

took close to 15 minutes to plug the cable 
into the empty 8088 socket. Then, when I 
moved the system a few inches on the 
desktop, the cable slipped out of the socket 
and had to be reinserted. Installation on an 
IBM PC should be easier. (Earth Comput- 
ers claims a longer cable is available, but it 
didn’t send me one when asked. This ap- 
parent lack of concern from the company 
was manifested in other areas as well.) 

A toggle in the back of the card allows 
you to switch between 80286 and 8088 
modes. In effect, the toggling avoids com- 
patibility problems by letting you run pro- 
grams in the slower mode. The documen- 
tation notes that you should use the 8088 
mode when performing such operations as 
a DISKCOPY and other timer-dependent 
programs. Since this involves switching 
between processors, toggling between 
modes requires rebooting the system. 

If you have less than 256K bytes of 
RAM on the motherboard, you need to set 
the memory configuration jumpers before 
you can squeeze the Earth card into an 
empty slot. Then you must disable all 


memory on any multifunction card that 
fills your system to the 640K IX)S limit. In 
other words, if you want the optimum 
speed without conflicts in memory ad- 
dressing and you already have a 640K sys- 
tem, you pull as many chips as you can so 
that the 80286 is addressing words rather 
than bytes. Presumably, the people at 
Earth Computers believe that you can af- 
ford to use the old 8-bit RAM chips as 
pushpins on your bulletin board. A far 
more elegant solution would have been to 
allow the 8-bit memory to be used as a 
cache or RAMdisk. This disabling refers 
only to memory below 640K; expanded 
memory (EMS) such as that found on the 
Intel Above Board is compatible with the 
Turbo Accel-286. 


AN EGA FIX At the end of the review 
process. Earth Computers sent a disk with 
a program that copied the ROM BIOS into 
the 16-bit RAM memory on the board. 
This utility lets you run BASIC programs 
in the 286 mode. Two other programs on 
the disk were an EGA fix and a fix for 
80287 operation. Neither fix is what you 
would expect after having paid $995 for 
the board. 

If you boot the system in turbo mode 
when using an EGA card, the system asks 
you to hit FI to resume. Once you do so 
and run Earth’s EGA fix, the system 
comes up in 40-coIumn mode and you 
need to execute a MODE COSO com- 
mand. While the entire process — except 
for hitting FI — can be placed in AU- 
TOEXEC.BAT, the solution is less than 
elegant and borders on the absurd. Even 
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Turbo .\ccel-ZII6 
Earth Cwmpuler. 

10536 Bechler River 
Fountain Valley. CA 92728 
(714)964-5784 
List Price: $995 

Requires: IBM PC or XT, a full slm. 

In Short: Although the Turbo Accel-286 of- 
fers speedy t^ration in 80286 rmxlc and a 
toggle to run the 8088, iLs functionality is 
hampered by design problems and inadequate 
software fixes, 
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What can you expect for $1000? 


As prices for PC-compatibles come down, 
your chances of buying a lemon go up. The 
fact is, a lot of seeming bargains can turn out 
to be expensive traps. 

That’s not to say a reliable, full-featured 
PC for $1000 is impossible to find. You just 
have to know where to look. And what to 
look for. 

At PC Designs, we've built a reputation of 
knowing where to look for the finest, most 
reliable components and offering them in 
easy-to-assemble kits. The result has always 
been higher performance at a lower price. 

Even at $995 complete, our new PC is no 
exception. 

The Plain Truth 

We call our new XT-compatible The Plain 
Vanilla ... an honest computer at an honest 
price. But don't be fooled by the name— or 
the price. The Plain Wnilla outperforms any 
other computer in its price range, and some 
costing a lot more. 

Listen to what Paul Bonner of PC Week had 
to say about The Plain \^nilla: . at $995, 

The Plain Wnilla represents an incredible 
bargain for a standard XT-compatible!’ 

So what do you get for $995? 

Pure Rrformance 

• IBM PC-XT compatible BIOS 

• 640K on-board RAM 

• Intel 4.77 MHz 8066 Microprocessor 

• 135-watt 110-220 VAC power supply 


• TWo DS/DD floppy drives with controller 

• High-resolution amber monochrome 
display 

• Monochrome graphics compatible display 
card 

• "Switchable” AT-style keyboard 

• l\vo parallel ports, two RS232 serial ports 
and game port 



Actually, there’s a lot more. Like a built-in 
clock/calendar with battery back-up. 
support for an optional 6087 math co- 
processor, RAM disk software, a print 
spooler (along with several useful public 
domain programs) and a hinged, metal XT- 
style case with six expansion slots. 


It^ Complete 

As with all PC Designs products. The Plain 
Vanilla comes to you complete (a lot of PCs at 
this price are just skeletons — you have to add 
a monitor or a keyboard or a graphics board or 
. . . you get the idea). 

If you should want to expand your system, 
let us know. We have a full line of exciting pe- 
ripherals at equally exciting prices (How ex- 
citing? Call us and we’ll tell you in detail). 

In fact, if you’d like to enhance The Plain 
Vanilla right away, order it with a 20 mega- 
byte hard disk for just $1,495. 

Call Us Now 

One thing is as plain as day; There's a lot of 
demand for a PC this good at a price this rea- 
sonable. So call us now at our lUlsa head- 
quarters and order your Plain Wnilla. And 
remember to ask about our 30-day risk-free 
policy and our one-year warranty. 

The Plain Vanilla ftom PC Designs. It's just 
plain incredible. 


in05-B East 56th St. 
lUlsa, Oklahoma 74146 
(918) 252-5550 
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Highest performance, competitive price. 

Why settle for less? 

Includes: 10 MHz 80286 syslem unit, full spec 10 MHz 80286 
processor on RRT Alias motherboard, switch selectable 10, 
8 or 6 MHz operation, 512K memory, 1,2 MEG floppy drive 
combined hard disk plus floppy controller card, tactile AT 


keyboard. 192W power supply. 1 serial and 1 parallel port, clock/ 
calendar with battery backup. 6 expansion slots, runs all mapr 
PC. XT, AT” software. $2695. With 8 MHz 80287 add $379 640K 
on motherboard add $99 

with 30 hlEG 38 MS 
voice coil hard drive (see below): 




10 MHz Alias board. 
Available in 10 or 8 MHz. 
Convert your PC or XT 
to RRT/AT.™ 


Includes: built in multifunction 
card. 1 serial port, 1 parallel 
port, clock/calendar. 512K 
memory, switch selectable 
10. 8. or 6 MHz operation, 
uses only lull spec 80286 
components, 6 expansion 
slots on XT version. 5 on PC 
version Runs all mapr PC, 

XT, AT software. With 8 MHz 80287 add $379 640K on 
motherboard add $99 Lithium battery pack $19 8MHzATIas 
upgrade board $1095 


10 MHz ATIas upgrade 
board: 



Se^g^BnaCMiaretrgtslewJt'aoemann rSMPC iBMxT iBU AT"* aieiraoefnafi^soi iBM 
Cotpomor 


Seagate 30 MEG high 
speed 38 MS access 
time Hard drive for AT. " 

Heads park automatically at 
power down. 

Uses linear voice coil actuator. 
Includes full height hard disk, 
cables, and mounting rails. 
Boots from hard disk. Full one 
year warranty 


30 MEG 
38 MS drive: 


$64m 



other Products: 

High performance hard plus floppy controller w/cables: $339 
AT ' multi-IOcard $199. 

Hercules compatible monochrome graphics card $149 
1.2 MEG floppy disk: $179 

360K floppy disk $109. circle 214 on reader service card 


T«rms: ^ wmanty service One year iimtied warranty on ReO River TecnncXogy products 
.^ontad technical support <or a reti^ aulhonj-aton rxjrnber i RMAi Returns must be accompanied 
byyour^Ainvoceanda&netexpianaliori Ounngthe warrarvy penod Red Rnrer TectmolOQv Irv: 
wd repair or replace 4ems at our opbon fcvcredtrCoritaa our cusioiner support departrnorvwTtriin 
to days oi date shipped from Red R>verTechr«iogy Inc tor credit return authorualioniCRAi Credir 
requests are subiect to a iO*«restociunQ tee NocrecMsare-^suedafteriOdaysfromstvpcangdate 
So^ Quanttses may be bmrted Red Pwer Techrx>iogy reserves the nght to'subeiiiute equtvaieni 
•terns M prices are suPiect to change without notice 



Red River Technology. Inc. 

4001 West Airport Frwy., Suite 270 
Bedford. Texas 76021 
Telephone: 8171571-5714 
Telex: 510601 6264 RED RIVER TECH 
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when running on a CGA. the board is far 
from trouble-free, displaying approxi- 
mately 3 inches of snow on the left side of 
the screen. 

While the Turbo Accel-286 can accom- 
modate either a 5- or an 8-MHz 80287 
math coprocessor, it does so with great dif- 
ficulty. To begin with, the pinholes in the 
socket are so small that the installation of 
the chip will invariably bend or break a few 
pins. Once you or your dealer manages to 
get the 80287 plugged into the socket, you 
will find that programs will be unable to 
use it. 

Programs that support a math coproces- 
sor will be able to detect that an 80287 is 


■ Installing Earth Com- 
puters’ Turbo Accel-286 
on an XT requires 
tremendous patience — 
more than you may 
be prepared to expend. 


installed (using the standard routine rec- 
ommended by Intel), but they will hang 
when they actually try to use the 80287 for 
calculations. I Uied out several different 8- 
MHz 80287 math coprocessor chips in the 
Turbo Aecel-286, and they all experienced 
the same problem in both the 5- and 8- 
MHz selection. This indicates that the 
80287 is not properly connected to the 
80286. Quite possibly, the essential 80287 
Busy signal is not wired up right. Obvious- 
ly, the situation is worse than if programs 
couldn't find the 80287 at all. 

It was only after I advised Earth Com- 
puters of the problem that the company 
sent the disk with the fixes. However, in- 
stead of addressing the problem, the fix 
simply reset the coprocessor DIP switch on 
the motherboard. But since most programs 
do not use this as a presence-test for the 
math coprocessor, it didn't help at all. 

Earlier Turbo Accel-286 boards came 
with I megabyte of RAM. However, be- 
cause they lacked any software and be- 


cause of certain design problems, such as 
conflicts with memory addressing (pro- 
grams never knew whether they were run- 
ning in 8-bit or 16-bit memory). Earth 
Computers came out with the 640K-byte 
board. This lack of foresight and concern 
on the company’s part, coupled with the 
implementation of its new board, has since 
caused me to worry about the quality of 
any of its boards. — Vincent Puglia 

H 286 Speed Pak 

Classic Technology’s 286 Speed Pak 
ranks as one of the fastest accelerator 
boards tested here. It runs an 8-MHz 
80286 and includes I megabyte of on- 
board memory. A socket is included for an 
8-MHz 80287. In fast mode, the board 
transfers the contents of your ROM BIOS 
into memory on the board and accesses 
both the transferred BIOS and convention- 
al user memory with 16-bit words. 

The short (30-page) manual covers in- 
stallation of the board. This involves trans- 
ferring your 8088 to the 286 Speed Pak and 
attaching a cable between the board and an 
empty socket. You must also remove an 
8087 if you have one and remove or dis- 
able all memory on expansion boards ex- 
cept expanded memory conforming to the 
Lotus/Intel/Microsoft expanded memory 
specification. The manual also recom- 
mends removing all but the first 64K bytes 
of memory from the XT system board. It’s 
not necessary, but it reduces power con- 
sumption. You can make your XT think it 
has only 64K on the system board by set- 
ting the DIP switches appropriately. 

MIRRORED MEMORY Although the 
286 Speed Pak uses 640K bytes of on- 
board memory, your existing system 
board memory is not entirely neglected. 
To prevent mnning afoul of the DMA con- 
troller for disk accesses, it must also write 
to remaining system board memory. This 
mirrored system board memory is 256K on 
a 256K PC, but only 64K on a 64K PC or 
PC-XT. 

A resident program, called Speedup, 
included with the 286 Speed Pak fills up 
what’s left of this lower 64K bytes of XT 
memory, and so your applications pro- 
grams run in memory that is not mirrored. 
Software with the 286 Speed Pak includes 


a RAMdisk and print spooler. The RAM- 
disk software is an old-fashioned resident 


program that requires setting your system 
board DIP switches to indicate that another 
drive is present. (Most modem RAMdisks 
are CONFIG.SYS driver programs.) Un- 
fortunately, the RAMdisk and print spool- 
er take up part of your 640K of conven- 
tional memory, even though the board has 
leftover RAM that is not used for anything. 

A toggle switch on the back of the 
board selects between the 8-MHz 80286 
and the 4.77 MHz 8088. The slow mode 
puts your 8088 back into the socket, so to 
speak, and makes your system work al- 
most as it did without the board. Your pro- 
grams still have access to the 640K bytes 
of memory on the 286 Speed Pak, but you 
lose the use of a math coprocessor. 

Since the toggle selects between two 
processors, you can’t make the switch on 
the fly. Doing so usually causes the PC to 
crash. In the best case your machine will 
simply reboot. 

EGA compatibility is a problem. When 
you power up your machine in turbo 
mode, an EGA board will emit one long 
and three short beeps (a memory-check er- 
ror), switch to 40-column mode, and come 
up thinking it has just 64K bytes of memo- 
ry. (Classic Technology says this is a prob- 
lem that occurs with about one out of four 


of IBM’s EGAs, but 1 encountered it with 
two out of two. Classic also says it has a 
hardware jumper to fix it . ) 
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286 Speed Pak 
Classic Technology Inc. 

2090 Concourse Dr. 

SanJose,CA9SI3l 

(408)434<9333 

Ust Price: $995; $299 for optional 5-MHz 
80287-3; $499 for optional 8-MHz 80287-8; 
$895 fort^onal 2.S-Mbyte memory mod- 
ule card 

Requires: IBM PC, XT, or compatible. 

In Short: The 286 Speed Pak is certainly fast 
enough, but it displayed some instability aiKl 
had problems with the EGA during bootup. 
The board probably makes most sense when 
used with the memoiy modules and Qassic’s 
multitasking software (neither are reviewed 
here), but then you're getting into big bucks. 
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Random crashes l didn't encoun- 
ter any compatibility problems with nor- 
mal programs, but the board had a habit of 
randomly crashing — not often enough to 
make it unusable but just enough to make 
me leery of it. The board consistently 
crashed only when ranning one of the PC 
Magazine Labs test programs that used 
channel 2 of the 8254 timer chip for some 
precise measurements of processor speed 
and wait states. Although some other ac- 
celerator boards caused this program to re- 
port strange results, the Classic 286 Speed 
Pak was the only one that crashed it. 

Although I did not have the opportunity 
to test them. Classic Technology also sells 
2.5-megabyte memory modules that plug 
into the 286 Speed Pak but use up a slot 
each. These memory modules provide 
AT-type extended memory with a 24-bit 
address and 16-bit data path for the 80286 
accesses. Classic Technology sells a mul- 
titasking system that incorporates use of 
these boards with software support. 

Although Qassic Technology believes 
that the board will be compatible with a fu- 
ture protected-mode DOS, the company is 
wisely not emphasizing that potential. I’d 
wait and see. Once you start adding up the 
cost of the memory modules ($895 and a 
slot each), it starts to make much more 
sense to just buy an AT and be sure. 

— Charles Petzold 

M PC-elevATor 

The PC-elevATor with an 80286 mnning 
at 10 MHz is the winner in any speed con- 
test for accelerator boards. The board in- 
stalled easily and, like a skyscraper lift, 
whizzed through most of the PC Magazine 
Labs tests at ear-popping speeds. Unfortu- 
nately, however, it did not quite make it 
through all the tests, giving our staff a rath- 
er bumpy ride. 

Our trip skyward began uneventfully 
enough. Installation consisted of merely 
plugging the full-sized PC-elevATor 
hoard into an open slot and running an in- 
stall program on the supplied utilities disk. 
The install program requests the name of a 
directory (which must already exist) into 
which it will copy the PC-elevATor com- 
mand and system files; otherwise, installa- 
tion is automatic, and no operator inter- 
vention is required. During installation. 


■ When PC-elevATor is 
running properly, it 
screams with performance. 


PC-elevATor’s main system file, 
UP.SYS, is copied in the root directory 
and its name is automatically appended to 
the CONFIG.SYS file. At this point, in- 
stallation is basically complete, although 
you may elect to further modify your 
CONFIG.SYS and UP.SYS files in order 
to take advantage of PC-elevATor’s more- 
advanced features, such as extended and 
expanded memory and print spooling. 

UPSTAHIS/DOWNSTAUIS Once in- 
stalled, PC-elevATor is invoked by ran- 
ning a program called Up. Up actually per- 
forms a warm boot, passing control of the 
entire system to the PC-elevATor board 
and its 80286 processor. In theory, most 
users would want to add Up to their AU- 
TOEXEC.BAT files and then spend all 
their time “upstairs” in the accelerated 
mode. However, PC-elevATor also comes 
with a program called Down, which re- 
stores the PC to its original mode of opera- 
tion. This allows you to ran programs that 
may be dependent on the PC’s normal 
clock speed without having to physically 
disable the elevATor hardware. The PC- 
elevATor software also includes a pro- 
gram called Level, which displays the cur- 
rent mode of operation (“upstairs” or 
“downstairs”). A special feature of Level 
even makes it possible to add an appropri- 
ate status message to the system prompt, 
such as “UPO” or “DOWN C>”. 

When PC-elevATor is ranning proper- 
ly in its upstairs mode, it fairly screams 
with performance. As expected, of course, 
the disk-intensive tasks in our PC Labs 
tests showed only marginal improvement. 
CPU-dependent tasks were what you’d ex- 
pect from an 80286 raiming at 10 MHz 
with no wait states. The times were not 
quite double the speed of a 6- MHz PC AT, 
but they were pretty close. 

PC-elevATor shows off its greatest 
speed — and greatest peculiarities — in han- 


dling the screen. Normally, programs can- 
not write to the color/graphics adapter until 
the display is in a vertical or horizontal re- 
trace. Otherwise, snow will appear on the 
screen. The PC-elevATor buffers all 
screen outputs and then blitzes them out to 
the screen in fast bursts. 

The improvement in speed for pro- 
grams that use screen output is incredible: 
3'/2 times faster than a 6-MHz PC AT in 
the screen output using the BIOS Teletype 
call and better than double the speed of a 6- 
MHz PC AT for our 1-2-3 macro. 

But the result insofar as how the screen 
looks is strange. The PC-elevATor’s 
method of updating the screen in discon- 
tinuous spurts gives the screen a jerky feel- 
ing and rains the effect of many graphics 
displays, including animated screen dis- 
plays. Another related graphics problem is 
that PC-elevATor will not support IBM’s 
Enhanced Graphics Adapter, except when 
it is ranning in Color/Graphics Adapter 
mode. The most serious problem, howev- 
er, was that the PC-elevATor board we 
tested simply didn’t work all the time. 

RELIABaiTY VERSUS SPEED Our 

reliability problems with the PC-elevATor 
began immediately after installation. Ev- 
erything worked fine in the downstairs 
mode, but some very strange things began 



FACT 


FILE 


PC-devATor 
Applied Reasoning Corp. 

7^ Concofd Ave. 

Cambridge , MA 02 1 38 
(617)492-0700 

Lfat Prices:8MHz with 1 Mbyte of RAM. 
$1. 193; with2MbytesofRAM, $1,595. 10 
MHz with 1 Mbyte of RAM. $1,995; with2 
Mbytes of RAM. $2,745; 5-MHz 80287 co- 
piooessor, $325; 8-MHz 902S7 coprocessor, 
$425. 

Requires: IBM PC or conqxitible, (xie ex- 
panskm slot. 

In Short: This 80286'based entry is a verita- 
ble speed demon, but it lock us a while to get 
one that worked ri^. It supplies Lotus/ 
Intel/Microsoft expanded memory specifica- 
tion and ATs extended memory right on the 
board, but h doesn’t support IBM's En- 
hanced Graphics Adapter. 
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“Medium” Accelerator Boards: 

Summary of Features 






Price 

Card 

length 

Installation 

Micro- 

proces- 

sor 

Clock 

speed 

(MHz) 

Wait 

slate? 

Caching 

Mem- efficiency 
ory (speed 
each- improve- 
ing men!) 

Emulates 

normal 

speed 

60287 

option 

8087 

Exception 

Interrupt 

works 

EGA 

compat- 

ibility 

Intel 

Above 

Board 

compat- 

ibility 

87 88 Turbo 
Board 

$149 

length 

Cable to 8284 socket 

NECV20 

6.67. 0 

74.8.0 

None N A 

Softvrare 

(Uses 8087 on 
system board) 

Yes 

OK 

OK 

Quadsprint 

$345 

length 

Cable to 8086 socket 

8066 

9 54 

6to7 

4K 400% 

Disables cache 
with jumper 

Optional 

daughterboard 

Not tested 

OK 

OK 

266 Express S595 
Card 

length 

Cable to 8088 socket 

80286 

7.2 

5 to 6 

8K 525% 

Disables cache 
with lumper 

Yes 

Yes 

Problem with 
graphics 

OK 

SpeedPac 

286 

$595 

length 

Cable to 8088 socket 

80286 

7.2 

5 to 6 

8K 525% 

Disables cache 
with jumper 

Yes 

Yes 

OK 

OK 

^TinyTurbo 

^286 

$695 

'/i 

length 

Cable to 8088 socket, 
old 8068 on board 

80286 

7.16 

5 

8K 525% 

Toggle switch 

Yes 

Yes 

OK 

OK 

^286 

TurboCache 

$595 

Vi 

length 

Cable to 8088 socket, 
old 8086 on board 

80286 

7.16 

5 

8K 525% 

Toggle switch 

Yes 

Yes 

OK 

OK 

TurboEGA 

$945 

Full 

length 

Cable to 8088 socket, 
old 8088 on board 

80286 

7.16 

5 

8K 525% 

Toggle switch 

Yes 

Yes 

OK 

OK 

SuperSprinI 

$595 

Full 

length 

Cable to 8088 socket 

8066 

10 

6 to 7 

128K 550% 

Software 

Yes 

No 

OK 

OK 


“Large” Accelerator Boards: Summary of Features 


8087 Above 



Price 

Card 

length 

Installation 

Micro- 

proces- 

sor 

Clock 

speed Wait 
(Mhz) states 

Memory 
on board 

Emulates 

normal 

speed 

6087/ 

80287 

option 

Exception 

Interrupt 

works 

EGA 

compat- 

ibility 

Board 

compat- 

ibility 

'n Number 
ij Smasher ECM 

$699 

Full 

length 

Cable to 8088 socket 

8086 

9.54 

5 on lower 
256K writes 

1 Mbyte 

Toggle or 
software 

Yes 

Yes 

OK 

OK 

Turbo 

Accel-286 

$995 

Full 

length 

Cable to 8068 socket 

80286 

8 

lto2 

640K 

Toggle 

switch 

Yes. but not 
functional 

No 

Error on 
boot 

OK 

286 Speed 

Pak 

5995 

Full 

length 

Cable to 8068 socket, 
old 8088 on board 

80286 

8 

Crashed test 
program 

1 Mbyte 

Toggle 

switch 

Yes 

Yes 

Error on 
boot 

OK 

PC-elevATor 

$1,195 

Full 

length 

Software drivers 

80286 

10 

Problem with 2 Mbytes 
test program 

Software 

Yes 

Yes 

No enhanced 
graphics in 
fast mode 

Uses board EMS 
only in fast mode 

PC Turbo-286e 

$1,195 

Full 

length 

Software drivers 

80286 

8 

3 

1 Mbyte 

Software 

Yes 

No 

No enhanced 
graphics in 
fast mode 

Uses board EMS 
only in fast mode 


OS —Indicates Editor’s Choice 


to happen as soon as we went upstairs. The 
most frequent of these caused our tests to 
terminate and the PC-elevATor to fall im- 
mediately downstairs, accompanied by the 
cryptic etior message “unexpected inter- 
rapt #303.” Another intermittent condi- 
tion inappropriately caused the operating 
system to return a “not enough memory” 
message to any nonresident command , 
forcing us to reboot. 

These and a variety of similar problems 
suggested to us that our particular board or 
its software might be corrupted — a suspi- 
cion shared by the staff at Applied Reason- 
ing. So, 2 days and one replacement board 
later, PC Labs reran all the tests, as well as 


■ PC-elevATor installed 
easily and, like a sky- 
scraper lift, whizzed 
through most of the PC 
Magazine Labs tests at 
ear-popping speeds. 


the manufacturer’s diagnostics. We were 
glad to discover that most of the intermit- 
tent problems had disappeared, but the 
new board still had problems running 
some of the PC Labs benchmark tests. 
During the memory-access benchmark 
test, for example, the system hung com- 
pletely when expanded memory was ad- 
dressed, And during the 1 - 2-3 spreadsheet 
benchmark test, our old nemesis, “unex- 
pected interrupt #303,” reappeared, once 
again throwing us out of the program and 
back downstairs. It was a very small com- 
fort to know that these errors could now be 
generated more predictably. 

A third board corrected the 1 - 2-3 prob- 
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Princeton. 


The 


Here are some of the reasons why 


Full EGA and CGA support. Princeton EGA monitors 
bring you 64 brilliant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never iooked better. Plus our HX-1 2E 
and HX-9E automatically switch from EGA to CGA mode, 
when needed. 

CompadbHky. Princeton monitors are 100% rxrmpatible 
with leading personal computers like IBM*, Compaq*, and 
more. No matter what system you have, there's a Princeton 
monitor that's right tor you. 

Quality Imm. A .28mm dot pitch (the finest dot pitch of 
all leading EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 

Easy VIewliM and Eraonomlc Design, Princeton 
monitors are deigned Tor easy use, too. You get easy 
viewing with the HX-12Ps black matrix tube and etched 


nonglare screen. The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 

RellabUHy. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 

Value. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 

Availability. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 

Reputadon. More and more, people are making Princeton 
Graphic Sy^ems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability, and performance. 


IBM is s trademark of International BusineH Machine, Inc. Compao Is a trademark of Compaq Computer Corp. 
Wall Street Journal is a registered trademark of Dow Jones, Inc. 



best choice 
EGA monitors. 



For the iKXonproHdse enhanced gr«plilcs BOfiltors, look for the frlnceton Graphic 
SysteiM nanw. Princeton delms everythlnc you need in a quality EGA display, non 
crisp, clear»fiiD EGA support to nigged relaolMy. When you choose Princeton you 
choose the best 



IIX>9E. The first IBM compatible 9" high reso- 
lution color monitor to sup^rt EGA a 

.28mm dot pitch black matrix tube and etched 
nonglare screen for sharp, crisp displays and 
features a built-in tilt/swivei stand and 
green/amber switch. 


HX-12E. The first IBM compatible high 
resolution color monitor to support EGA with a 
.28mm dot pitch. The HX-12E builds on the 
award winning features of the HX-12 and 
features 640 x 350 resolution for sharp, crisp 
text and colorful graphics. 


PRINCETON 

GRAPHIC SYSTEMS 

AN I NT ■ kLIO ■ NT aVaTeMB COMPANY 

601 Ewing Street. Bldg. A Prir>ceton. NJ 08540, Telex; 821402 PGSPRIN. (609) 663-1660. (800) 221-1490. Ext. 802 
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■ ACCELERATOR BOARDS 


lem. A properly functioning PC-elevATor 
can run 1 - 2 - 3 , but it’s clear that Applied 
Reasoning has some quality-control prob- 
lems. 

The PC-elevATor is certainly very fast, 
and we might be willing to overlook its 
limitations in the graphics area. However, 
we were very disturbed that we could gen- 
erate so many errors with our rather vanil- 
la-flavored benchmark tests; we shudder to 
think what might happen to some really 
exotic programs, copy-protection 
schemes, or multitasking utilities. There 
are certainly reasons to consider this prod- 
uct, but we suggest users test it carefully 
on their specific applications before mak- 
ing a firm commitment, or else the PC-ele- 
vATor will leave them stranded in the 
basement, — Michael K. Guttman 

■ PC Turbo-286e 


Orcbid Technology’s PC Turbo-286e is 
unique. In some ways, it recalls the days of 
single-board S-100 computers in that it ul- 
timately provides you with a second com- 
puter inside your XT. In other respects, it 
presages the advent of parallel processing 
by promising the ability to connect four PC 
Tutbo-286e’s in the future. Its design is so 
flexible that you may purchase it to turbo- 
charge your system but end up using it as a 
coprocessor. As an accelerator card, the 
286e offers relative ease of use. However, 
if you intend to make use of the board’s ad- 
vanced coprocessing feature, you need not 
only expertise but also patience, since the 
present incarnation of the board’s system 



FACT 


FILE 


PCTurf>o-286e 
Orchid Techmdogy Inc. 

47790 Westinghouse Dr. 

Iromont, CA 94539 
(415)490-8586 

Ust Price: $1 .195: daughterboard, $395 
Requkes: ffiM PC. XT. or AT; a fuU slot. 
In Short: Orchid’s PC Turbo-286e pronuses 
everything you ever wanted in an accelerttor 
card. It delivers on speed and coprocessing. 
However, some of its other features, such as 
EGA colI^)atibUity and parallel processing, 
ae still just promises . 

CIHOE aw ON READER SERVtCe CARO 


software (Version 1 .2) is less than perfect. 

The 286e comes with an 8-MHz 80286 
and 1 megabyte of 120-nanosecond, 16-bit 
RAM. Also on board are its own set of in- 
terrupts, I/O addresses, two 40-pin buses 
for add-ons, and a socket for an 80287 
math coprocessor. For the memory 
hungry, an optional I -megabyte daughter- 
board, configurable as extended or ex- 
panded memory, is available. All of this 
hardware furnishes computing power you 
dream about but do not usually see on a 
single board. Each PC Turbo-286e also 
comes with system software for running 
the board and swapping between tiKxles, 


■ Orchid seems intent 
on fixing problems. 

If it does, it will have a 
product that should 
redefine the way many 
of us use computers. 

as well as productivity software for print 
spooling, creating RAMdisks, and operat- 
ing cache memory and drives. For the ad- 
venturous, there is the coprocessing ver- 
sion of the system software. 

INSTAUATION Because the PC Tur- 
bo-286e works in tandem with your sys- 
tem’s native 8088, installation can be as 
simple as inserting the card into an empty 
socket — no cable-connecting, no chip- 
pulling. Unforhinately, life is never ideal, 
and you will probably have to reconfigure 
the jumper settings. In fact, you may have 
to reset the jumpers more than once before 
you stumble upon the exact combination 
that is compatible with your system. 

In contrast, installing the software is 
much easier. The menu-driven- program 
prompts for the board’s jumper settings 
and I/O addresses, installs the daughter- 
board as expanded or extended memory, 
and adjusts the screen updating for your 
particular monitor. It then rewrites your 
AUTOEXEC.BAT and creates two new 


batch files: one for the turbo mode, the oth- 
er for the host mode. It also creates a TUR- 
BO.SYS file (turbo’s equivalent of CON- 
nC.SYS). 

Y ou swap from one mode to another by 
issuing the commands Turbo and Unturbo. 
If you add an argument to the Unturbo 
command, it is copied to the host’s key- 
board buffer and then executed once the 
swap is made. When the turbo mode is ex- 
ecuted, the 286e copies DOS and the PC’s 
ROM BASIC area to their respective loca- 
tions in the PC Tuibo-286e memory. This 
means you have two independently ran- 
ning versions of DOS — each maintaining 
separate keyboard buffers, working drives 
and directories, and pathnames. While 
you’re in turbo mode, the system’s native 
8088 is relegated to I/O processing. You 
can configure some of the 8-bit memory to 
print spooling and RAMdisks, and the re- 
maining memory is used as cache. 

EXPANDED MEMORY 'rhe286e ’suse 
of expanded memory is dependent upon 
the board and mode in which it is installed. 
While you can configure an Intel Above 
Board for the host, turbo nrode requires 
Orchid’s own memory management driver 
and daughterboard. Turbo mode can use 
Above Board RAMdisks, but it does not 
recognize the expanded memory. Daugh- 
terboard memory is accessible only in the 
turbo mode. As far as the host knows, any 
RAMdisks installed on the rlaughterboard 
do not exist. When running applications in 
EMS, either the Above Board or the 
daughterboard will be accessed, depend- 
ing upon the mode you are running in. 

EXTENDED MEMORY While the pro- 
cedure for installing the daughterboard and ' 
RAMdisks is fairly straightforward, it is 
not idiot-proof. For example, you can in- 
stall the daughterboard for extended mem- 
ory and then create RAMdisks in both ex- 
tended and expanded memory. The system 
checks only to see that the device drivers 
are present; it does not check to see wheth- 
er the memory exists. Evidently, when the 
TURBOEMM.SYS is loaded, it uses the 
reserved extended memory. It does not go 
back to Orchid’s BIOS and readjust the 
amount of extended memory accordingly. 
Copying files to both drives effectively 
trashes them because, essentially, the data 
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FOR 15 YEARS 
WE’VE BEEN GROWING 
IN EVERY WAY BUT ONE... 

PRICE, 






The Best for less 


'CORE products: their performance 
and reliability have been praised by 
every periodical in the industry. 
InfoWorld has likened CORE'S 
ATplus Series drives to a "Sherman 
tank.” saying the drives offer 
"exceptional performance and 
reliability." PC Magazine recently 
proclaimed that CORE'S HC Series 
"blaze into all-new territory and 
break down yesterday's barriers 
with a vengeance." What you 
probably haven't heard is that 
CORE has reduced prices on most 
products. 


^ Worldwide Service 



'Our products come with a full one- 
year warranty, supported by COM 
and other major maintenance 
service companies. Thus we offer 
you a choice of on-site, local, or 
exchange maintenance services. 
Known as CORE'S Sudden Support, 
all services are extendable to your 
entire computer system. 


lil 




Tomorrow’s technology, today 


Get more, pay less 


Join the ranks or volume 
purchasers. By buying quantities 
from CORE or an Authorized 
Dealer, you can now get substantial 
discounts. We have all the things 
you've come to expect, plus one 
thing more-lower prices. 


We re the world s largest supplier ot 
high performance PC-AT 
compatible hard disk drives. And 
now our HC Series drives bring you 
386 computer technology today. 
With all CORE products -ATplus. 
OPTIMA. HC Series. GIGAfile. 
COREtape. COREfast. and 
ATomizer-high capacity, high 
performance computer systems 
come at a better price. 
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■ ACCELERATOR BOARDS 


is occupying the same memory. While this 
is a serious flaw, it is avoidable by follow- 
ing the instructions in the manual (and 
hopefully Orchid will rewrite the memory 
manager so that such an installation is no 
longer possible). 

Speed improvements with a PC Turbo- 
286e range from 200 to 900 percent, with 
most operations displaying an increase of 
four or five times that of the standard XT. 
If you want even more speed, you could 
replace your 8088 with another accelerator 
card, such as Orchid's TinyTurbo 286. It 
will not increase the executing speed of 
any memory-intensive tasks, but it will cut 
the time it takes to perform a sequential (or 
random) read by quite a bit because the 
TinyTurbo’s 286 rather than the XT’s 88 is 
accessing the disk cache. 

COMPATIBILITY PROBLEMS The 

286e has two compatibility problems: it 
cannot recover from an 8087 Exception jn- 
temipt properly, and it is not EGA compat- 
ible. The former problem means the board 
may have difficulty running programs that 
use floating point compiled under Micro- 
soft C, FORTRAN, and Pascal. The latter 
means you use it with an EGA board, but 
only in CGA-compatible mode. Accord- 
ing to Orchid, the EGA’s unbuffered, I/O 
context-sensitive addressing is inherently 
incompatible with the 286e’s screen updat- 
ing algorithms. Orchid is presently work- 
ing on an EGA-compatible card that con- 
nects directly to the K) Tutbo-286e bus. 

COPROCESSING VERSION While 
Orchid supplies the hardware for copro- 
cessing, the supporting software is lack- 
ing. The coprocessing version of TURBO 
.COM and the demonstration programs 
(source and compiled) appear to be beta 
versions: the documentation is in 
READ.ME files, there are only minimal 
concessions to a u.ser interface, and bugs 
tun as rampant as ants at a picnic. (To be 
fair, some of the bugs occur only when you 
attempt to use the board for concurrent 
processing rather than coprocessing.) 

One of the demonstration programs sets 
up an application on each processor and 
displays the output of the first mode in a 
window of the second. When run, the dis- 
played output proved to be unreadable, 
and when I swapped to the other mode (us- 


ing a predefined “hot key"), the window 
remained on-screen until it scrolled off. 
The lack of screen updating is definitely 
frustrating, especially if you run off-the- 
shelf applications — such as WordStar — 
on both processors. (When running the co- 
processing version, the manual points out 
that there is a danger of cross-linking files 
when saving them to the same disk and di- 
rectory.) 

Of more concern, though, is a bug that 
occurs when you crash out of an applica- 
tion. On at least three occasions after a 
warm boot from within the program — 
once with EDLIN, twice with WordStar— 
the system said the program may be in- 


■ You can use the PC 
Turbo-286e if you are 
careful. Remember, 
though: speed kills. 

compatible with the 80286 and then 
dropped back down into host mode. When 
I tried running them in host mode, they 
also refused to load. A DEBUG dump 
showed that text had been written into the 
program files. This implies that the copro- 
cessing version has a problem closing files 
when you do not exit from them properly. 

Equally troublesome is a tendency of 
extended memory RAMdisks to create bad 
FATs. Each time I built three RAMdisks 
totaling 920K in the I -megabyte extended 
memory area and then filled them with 
files, the last disk invariably collapsed. If 
you run CHKDSK /F, the system reports 
an unacknowledged keystroke interrupt 
and then crashes, dropping you down into 
host mrxie. According to the people at Or- 
chid, they have located the bug and ate in 
the pttxiess of exterminating it. 

Despite the software bugs, I find the PC 
Turbo-286e an exciting product that war- 
rants close observation. Orchid seems in- 
tent on fixing the problems; if it does — and 
adds a friendlier shell to the coprocessing 
software — it will have a product that 
should redefine the way many of us use our 
computers. If you can’t wait for a de- 


E D 1 T O R ’ S 
md C H O 1 C E 


The medium cards are generally 
half-lengih cards and rely upon 
memory caching* for speed. The 
clear winner in this category is Or- 
chid Technology's half-length Tiny- 
Turbo 2H6, which is e(Lsy to use and 
highly reliable. The 80286 runs at 
7. 16 MHz. and the 8K cache pro- 
vides a significant improvement in 
speed while maintaining nearly nor- 
mal bus timings. The TinyTurbo 
286 also has a true non-turlx) nor- 
mal nunle that you can select. 

The bcHird is also .sold by 
MicroWay under the name 286 Tur- 
hoCache and comes with software 
and technical information not avail- 
able from Orchid. The TinyTurbo 
286 also shows up as half of Or- 
chid’s TurboEGA . in which an ac- 
celerator and an Enhanced Graph- 
ics Adapter synergistically coe.xisi. 

The large accelerator board 
ranks as one of the most complex 
pieces of hardware you can put in 
your PC or XT. The.se boards never 
seem to he quite finished or in final 
form, .since their manufacturers 
must always scurry to fix yet anoth- 
er newly discovered problem . 

The only reliable Iwardin this 
category is MicroWay's Number 
SnuisherlECM, but only if you pre- 
tend that the ‘ECM ’ iExpatuied 
Conventional Memory) module that 
comes with the Imard does not e.xist. 
Aside from the regrettable ECM. 
the Numln’r Smasher doe.sn ' t try to 
bite off a bigger chunk of your com- 
puter than it has to. 


bugged coprocessing version, you can use 
what is available if you are careful. Re- 
member, though: speed kills. 

— Vincent Puglia G3 


M. David Stone and Vincent Puglia are 
frequent contributors to PC Magazine. Mi- 
chael K. Guttman is a computer consultant 
based in Marlton. New Jersey. 
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T he thrae^imensional bar graph at the iar right shows the 
normall»d results of four representative performance 
tests and an average for the 16 boards reviewed here. For 
comparison, the graph also shows results for a stock 4.77* 
MHz PC or XT. a PC or XT with a N6C V20 installed, a 6-MHz 
PCAT.»)dw8-MHzPCAT 

In all cases, the results are for the turbo boards ninning 
at the fastest speed we could mai^. A^ software enhance- 
ments that may have been provided with the boards (such 
as programs that transferred the contents of the ROM BIOS 
to memory on the board or filled up the tower 64K bytes 
of memory) were also loaded before running the tests. 
Boards that included a NEC V20 option were nin with the 
installed. 

The accompanying table (upper-lefi comu) shows the 
raw.tlmes for these tests. For the bar graph, the times 
wtfe normalized based on a 100 pvcent rating for a stock 
PC or XT. 


NOP 


The NOP benchmark test is designed to measure raw clock 
speed and memory access bme while nwiimizing diffwences 
in mtoroprocessors and the effect of memory caching. This 
test executes almost nothing but NOP (No Operation) ma- 
chine code instructions in a big 128K loop. Because most 
other performance tests use smalt loops with complex in- 
structions. th^ are inherently biased toward boards that use 
memory caching and the 60286 microprocessor. This test 
helps balance things out to make the average result more 
indicative of realistic instruction mixes. 


Floating-point calculation 


The ftoating-pcHnt calculation benchmark test (including 
togarithmic and trigonometric functions) is done on software 
wtVnut an 8087 math coprocessor. The benchmark test was 
p^rammed in C and compiled under the Microsoft C Com- 
piler. Version 3.0. This test runs significantly taster on 
80286-based turbo boards because software floating-point 
catcutattons require many multiplies and divides. 


1-2-3 routine 


The 1-2^ routine (Release 1A) creates a large worksheet, 
moves rows and columns around, does recal^lations. and 
ultimately erases the workshMt . ITiis test is partially depend- 
ent upon the video adapter installed in the PC. All boards 
were tested with a Color/Graphics Adapter except for Orchid’s 
TurboEGA. which used the Enhanced Graphics Adapter that 
is part of the board. 


Screen display 


We also measured screen display response time for text 
written through the BIOS “TNetype” function. DOS uses this 
EUOS routine for normal text ouf^ from the DOS command 
level (for instance, during a DIR command), so it is a com- 
monly encountered part of PC use. Those boards that include 
a provision to copy the contents of the ROM BIOS info 
memory on the board will run this test tester. The TurboEGA 
is a sp^ case, since it uses an EGA ROM BIOS installed 
on the accelerator board and optimized lor Teletype output. 


Average 


Rnally, we created a normalized average result of the tour 
tests evenly weighted. 

A separate bar graph (lower right) shows normalized re- 
sults of the same floating-point test described abow, run 
with an 8087 or 80287 math coprocessor on die acceleralor 
board. In all cases, this test used the maximum 8087/80287 
speed the board could be configured for. Some boards couU 
not use an 6087/80287. so those boards are not mckided in 
this graph. 


Benchmark Tbsts: Accelerator Boards 


Performance Times 


Prahict 

Nofinallnd 

Awnge 

Floating- 

poliit 

CaloiMiai 

1-2-3 

Roattae 

Scram 

Dliplav 

NOP 

Normal PC or XT 

100 

155.32 

250 

23.34 

10.11 

.K:crXTl«niNECV2D 

92 

132S2 

215 

23.23 

10.11 



JH— 


^ 6.56 



a 



MBS 

11.42 

ftiBiaiOuilHl 

69 

54.32 

136 

11.59 

.. 14.06 

AiMrioailUbo 


i 66.26 

182 

15.60 

637 

2861ljrt>oCacha 

61 

42.73 

86 

19.55 

10.38 

Tlnv'nirt)o286 

61 

42.73 

88 

19.55 

10.38 

1 a9MdPae2n 

S 61 

42.84 

88 

19.56 

1038 

wmmm 

46 

UBBCZ 


15.43 



S9 

83.67 


15.49 

.6.37 . _ . 

s/varomiaiar 

58 

63.87 

136 

15.49 

632 

SuMiClaRwr 

56 

78.48 

127 

15.60 

539 

286 Express Card 

55 

42.73 

87 

13.95 

10.38 

IbrtMEGA 

50 

42.73 

88 

9.06 

10.30 

IteboAoaaHBB 

46 

S7J02 

80 

23.34 

433 

JBflULl— — 

g — 

46^ 

-ilr— ™ 

11.48 

— 


i — 

37.02 

80 

11.42 

4.17 

»MHlPC/(r 

31 

34.26 

74 

7.69 

4.17 

PCTUrbo-286e 

22 

28.01 

53 

2.25 

4.17 

PC-alavAlbr 

20 

29.11 

40 

3.35 

3.35 


Bang per Buck 

Of course, accelerator boards cost money, but this cost 
not be directly proportional to the speed improve- 
ment they provide. You can get an idea (rf the value of 
each accelerator board from the ‘'Bang per Buck** scid- 
ter plot shown below. 

The Performance Index axis of this graph U simply 
the inverse of the Average Speed shown in the three- 
dimensional bar graph. For instance, an 8-MHz PC AT 
shows a composite speed rating of 31 percent, so the 


n:rformancc Index is 3.23. 

The Price axis is generally the base price of each 
acceferator board without additional memory or an 
8087 option. However, since we mea.surcd the speed 
with a NEC V20 for rto-slot boards that included it as 
an option, the prices for these boards include the V20. 

Based solely on speed improvement, the belter val- 
ues in accekralor boards are those furthest below and 
to the right of the siraighl-line 
approximation of the average. Scatter chart 
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Normal PC or XT 

4.89 X..- — ^ 

PCorXTwrithNEC V20 

4.78 

SurprfMl 

NA 

OuadsDrinl 

NA ^ 

SuDerSorlnt 

2.03 

American lUrtx) 

3.13 X 

286 1Urtx>Cache 

2.97 ^ 

TlnyTurbo 286 

2.97 ^ 

1 SD^Pac286 

2.97 ^ 

1 S7/W'IM)o Board 

3.02 . 

Fastsa 

3.02 

1 Overthruster 

3.02 

Supercharger 

2.69 

286 Express Card 

2.97 

lUrboEGA 

2.97 ^ 

lUrboAccef-286 

NA ^ 

64MZPCAT 

4.56 ^ 

Number Smasher/ECM 

2.03 ^ 

286 Speed Pak 

3.30 

8-MHzPCAT 

3.41 

PClbrbo-286e 

2.36 

PC<elevATor 

2.42 
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TAKE BACK SOME 


The distinct advantages gained with IBM AT" 
compatible computers has involved only one 
compromise. Namely that of sacrificing more of 
your personal space to your personal computer. 
Tech Personal Computers, Inc. introduces a 
downsized Desktop Series of IBM AT"" compat- 
ibles minus one compromise. 

The PC II series of IBM AT compatible computers 
are designed to leave your desktop feeling empty 
with the AT II Series’ slim, non-obtrusive profile. 
Combined with a 14 inch, 800 by 400 line amber 
monochrome monitor or a 14 inch, 1280 by 800 
black and white monochrome monitor you've got 


state of the art staring straight back at you. If 
8 MHz 80286 power isn't fast enough for 
you , , , try the AT 11 Tbrbo with its 10 MHz 80286 
and 10 MHz 80287 math co-processor socket. 
The AT II 'lUrbo gives you the strongest most 
powerful 80286 unit performance available from 
anyone, anywhere. .. need some heavy duty 
memory, order the unit with 4 to 16 megabytes 
of memory. . .expanded or extended. . .your 
choice. How about hard disks. . .we’ve got those 
too. Up to 1 gigabyte removable or fixed memory 
storage with our new optical disk sub systems. 
Maybe you’re worried about networking. . .we’ve 


Tech PC/AT II 
$1029 Gives You: 

30 Day Money Back Guarantee 
19 Inch Desktop Sized Sturdy Case 
8 MHz 80286 CPU 

4 MHz 80287 Math Co-Processor Socket 
5I2K RAM 

Combined Floppy/Hard Disk Controller 

One. 1.2 MB Floppy Drive 

Three 16 Bit Expansion Slots 

Three 8 Bit Expansion Slots 

180 Watt DC Fan Power Supply 

AT Style Soft-Tbuch Hi-Tfek Keyboard 

One Year Warranty 

Third Party Maintenance Options 

$1229 Gives You: 

Tbch PC'AT II System with Monochrome Monitor, and 
Hercules Compatible Mono/Graphics Card. 


Tech PC/AT II Thrbo 
$1229 Gives You: 

30 Money Back Guarantee 

19 Inch Desktop Sized Sturdy Case 

8 to 10 MHz 80286 CPU 

10 MHz 80287 Math Co-Processor Socket 

5I2K RAM 

Combined Floppy/Hard Disk Controller 

One. 1.2 MB Floppy Drive 

Three 16 Bit Expansion Slots 

Three 8 Bit Expansion Slots 

180 Watt DC Fan Power Supply 

AT Style Soft-Tbuch Hi-Tbk Keyboard 

One Year Warranty 

Third Party Maintenance Options 

$1429 Gives You: 

■fech PC/AT II TUrbo System with Monochrome Monitor and 
Hercules Compatible Mono/Graphics Card. 


$1579 Gives You: $1779 Gives You: 

Tbch POAT II System with Monitor System Above, and 20 MB Tbch PC/AT II TUrbo System with Monitor System Above, and 
Hard Disk. 20 MB Hard Disk. 



PERSONAL SPACE 



got a 2.5 MB/sec PC network compatible local 
area networking system that starts as low as 
$250.00 per node. 

At Tech PC we're out to capture your corporate 
microcomputer business. No one matches our 
diverse line of high performance products, or our 
comprehensive systfm of support, warranty, and 
third party maintenence service options. Tech 
Personal Compute*, Inc. is a large Southern 
California comp||r Idesign and 
manufacturing firs^ith computer 
research and dejffi^pecialists, 
production engitjiB-a technical 


assistance staff, qualified sales personnel, and 
a strong management and investment team to 
provide you with state of the art products, state 
of the art reliability, and state of the art economy. 

Call or write Tech Personal Computers, Inc, for 
more information on our full line of Desktop, 
Portable, Multi-User computer systems and com- 
puter system accessories. 


Complete MS-DOS. PC-DOS. Xenex 

Runs Lotus 123, dBase III. Framework. 


CIRCLE 495 ON READER SERVICE CARD 


and all other AT software. 


IBM AT IS a registered trademark c'f International Business 




The only one you need! 




The SPECTRUM Is four cards In one and costs 
less them plain mono graphics. SPECTRUM lets 
you select the mode you want, when you want. 
PLUS, the SPECTRUM gives you even more — the 
ability to run color on monochrome and 
132 X 25 or 44 in either mode! 

As Winn L. Rosch of PC Magazine says, "... if 
my goal was to the utmost in screen sharpness . 

. . I would pick the SPECTRUM" . . ."And. "For 
color-based systems. SPECTRUM is also the 
card of choice. ”* 

The SPECTRUM by GENOA, the bold new 
leader of the PC Generation, provides 
emother innovative answer to old 
technology and gives you more 
product for less money! 


Genoa 

We make PCs better 

Genoa Systems Corporation 
73 E. Trimble Road 
San Jose. CA 95131 
(408) 945-9720 
FAX (408) 434-0997 

Sales offices in 
California, Texas. 
Georgia. & New York 

Key Distributors 
in Europe 


•PC Magazine. 
December 24. 1985 
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ALTERNATIVE TO 
ACCELERATION (AND WHY 
IT MAKES SENSE) 


W hen an engineer designs a personal 
coniputcr. he must design in a bit of 
overkill called the ' engineering mar- 
gin." For example, the S088 that drives your PC 
is rated at 5 MFIz from 0 to 15 degrees Celsius. 
Virtually all such CPUs 
will perform just fine at 
-S. I MHz or 76 degrees. 

It isjust not practical to 
build components of all 
possible ratings. Any chip 
tested at one specification 
will always pass at a 
somewhat less-exacting 
one. Therefore, when 
I BM or any other PC man- 


Pertonal 

Computer 


ufacturer says it needs a widget that meets a par- 
ticular specification, what it really means is one 
that meets or exceeds that specification. Back in 
1981 when IBM first needed a CPU for its new 
line of personal computers. Intel did not make the 
4.77-MHz 8088 that IBM 
specified (and it still 
dtwsn'tl). but it did make 
a .S-MHz model that 
worked Just fine at the 
slower speed. And if Intel 
ran out of 5-MHz mixiels 
and began shipping the 
more-exacting 8-MHz 
parts instead, would IBM 
object'.' Not likely. 
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My point is that for several reasons the 
engineering margin tends to exist at almost 
every level in a personal computer. This 
margin is additive. A chip that is underrat- 
ed by 10 percent and overspecified by 10 
percent results in a chip running at 20 per- 
cent under its top performance level. Thus, 
your PC is undoubtedly capable of more 
performance than you currently receive 
from it. This is the common premise upon 
which all of these cards rely. 

ENTER THE PC AT Shortly after the AT 
was introduced, users discovered that the 
6-MHz AT had originally been designed to 
run at 8 MHz but had been set back to the 
slower clock speed shortly before its intro- 
duction, probably for political reasons. 
Some users surmised — and quickly con- 
firmed — that the crystal in the AT, which 
generates the 6-MHz square-wave clock 
signal, could be safely replaced with a 
crystal that generates an 8-MHz .square 
wave. The resulting AT had a 33 percent 
better processor performance (8/6 = 1 .33 
= I -i- 33%). 

Putting an 8-MHz crystal into a new AT 
worked so well that the question quickly 
arose. What about 9 MHz? Or 10? Or 12? 
The mind reels at the possibilities. But 
ATs worked at 8 MHz because they were 
designed to; they were never intended to 
run any faster than that. And yet, hackers 
rapidly discovered that most ATs ran fine 
at 9 MHz. In fact, it wasn't until you ex- 
ceeded 10 MHz that the majority of ATs 
could no longer keep up. Why? Because of 
the engineering margins built into every 
AT. So how could you tell how much en- 
gineering margin your machine had? You 
couldn’t — ^you just kept plugging in crys- 
tals until your machine no longer booted 
up reliably, and then you dropped back to 
the previous one. 

BACK TO THE PC Once users began 
putting faster crystals into their ATs, PC 
and XT owners began to wonder if they 
could try the same thing. Sure, the PC was 
not designed to run at a higher clock speed . 
as the AT had been, but ATs were running 
at speeds far higher than designed. 
Couldn’t PC owners just replace their crys- 
tals with faster ones? Surprisingly, they 
could. Because of the inherent engineering 
margins, some PCs and XTs can be made 


to run at speeds in excess of 7.6 MHz, a 60 
percent improvement. But in the PC, more 
relies on the square-wave clock than just 
the CPU. 

One signal, called Oscillator in IBM’s 
diagrams, is a 3.578-MHz signal used by 
the CGA card to generate the proper color 
and synch rates required by televisions and 
color/graphics monitors. This signal is 
generated by the same crystal that creates 
the 4.77-MHz CPU clock. The interrupt 
timer, which is used to keep proper time, 
also relies on an accurate clock signal. Re- 
place the cry.stal on the motherboard and 
the PC goes faster, but the color/graphics 
card no longer works and the machine no 
longer keeps time properly. (Notice, by 

■ Once users began 
putting faster crystals into 
their ATs, PC and XT 
owners began to wonder 
if they could try the 
same thing. 

the way, that since the monochrome card 
has its own clock crystal, it doesn’t care 
what the motherboard’s clock rate is. ) 

But what if we “split” the motherboard 
clock from the 8088’s clock — that is, con- 
tinue to feed the motherboard its 4.77 
MHz just like always but somehow drive 
the 8088 processor at some higher rate? 
We could then have enhanced perfor- 
mance and still have our color displays and 
accurate times. This is the principle that all 
of the small cards tested use to increase 
performance. 

To do this, all of these cards replace the 
stock 8088 in the PC with an 8088-2, rated 
at 8 MHz, or a NEC V20-8, an 8088-2 
equivalent. They must also replace the 
8284 clock chip, which generates the clock 
signals we have been discussing, with a 
circuit. Tbis circuit is capable of feeding 
separate clock signals to the 8088 and the 
rest of the motherboard. One advantage to 
this system is that all of the original hard- 


ware is retained, thus avoiding hardware 
incompatibilities. All of the cards tested 
can “downshift” into normal PC mode, 
dropping the 8088’s clock down to the 
same rate as the motherboard’s, without 
the need to reboot — a further advantage of 
retaining all of the PC’s stock equipment. 
While most of these cards shift speeds with 
an external turbo switch, the Surprise! card 
changes gears via software. 

All of these cards require the 8284 chip 
to be plugged into a socket rather than sol- 
dered directly to the motherboard. These 
chips are .socketed in about 90 percent of 
all personal computers, but some older 
XTs have a soldered 8284. These must be 
taken to an electronics shop and socketed 
by a professional before they can accom- 
modate most of these accelerators. The ex- 
ception was one model of the Overthruster 
that can be installed on a soldered 8284, if 
you are willing to cut some of the legs off 
the chip. Since this required a permanent 
change to the PC motherboard (none of the 
other cards did), this model was not test- 
ed. 


Stephen Davis is an electronics systems 
engineer in Greenville, Texas. 

I American Turbo 

American Computer and Peripherals, the 
company that makes the American Turbo 
card, also makes a clone motherboard, 
known as the American XT. The Ameri- 
can Turbo is an accelerator card originally 
intended for use with this motherboard. A 
version of the card has been adapted for the 
PC and XT. 


M 

W F’A C T FILE 


American Turbo 

American Computer and Peripherals 

2720Crody Way 

Santa Ana, CA 92704 

(714)545-2004 

Ust Price: $135 

In Short: The American Turbo has little go- 
ing for it except its low price. It is poorly doc- 
umented and can crash a PC during the 
switch from low to high speed and back. 

CinClE 807 (3N SERVICE CARD 
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Like the Overthruster eard, the Ameri- 
can Turbo inserts directly into the 8284 
socket. Unfortunately, its legs are too short 
to allow it to seat properly into the 8284 
socket on the PC. I was forced to plug in 
extra DIP switches in order to raise the 
8284 socket sufficiently to allow the 
American Turbo to fit. The Amencan Tur- 
bo has no jumpers, as only the 7.3-MHz 


■ I was forced to plug in 
extra DIP switches in 
order to raise the 8284 
socket sufficiently 
to allow the American 
Turbo to fit. 


high speed is available. No V20 option is 
offered. 

UNHELPFUL MANUAL One of the 
weakest points of this card is its manual. 
Roughly half of the manual appears to 
have been directly copied from the Over- 
thruster manual (about eight pages, includ- 
ing one diagram). Since there are some dif- 
ferences in the two cards, the installation 


prtrcedute does not completely match the 
card (it does match the Overthruster card, 
however!). For example, there is no expla- 
nation of how to install the four-wire rib- 
bon cable for the reset switch. This is par- 
ticularly neglectful, as the cable is not 
keyed to prevent it from being installed in- 
correctly. Further, there is no clip to hold 
the ribbon cable in place. 

Those parts of the manual that appear 
not to be copied from the Overthruster 
manual ate not always coherent or helpful . 
None of the cards listed a toll-free number 
for support, and the American Turbo man- 
ual listed no telephone number for the par- 
ent company at all. 

NOT COMPLETELY CRASHPROOF 

For the most part, the American Turbo did 
.seem to work fine on my PC-1, which 
booted up correctly in either normal or tur- 
bo mode, with and without an 8087-2. Un- 
like my experience with the other cards 
tested, however, I was occasionally able to 
crash the PC by changing from low to high 
speed and back. As for the unit's design, 
the mounting system for the turbo switch 
of the American Turbo was cleverly 
placed at the comer of the base unit, right 
next to the power switch. 

Overall, except for its being the lowest- 
priced card in the group, there is nothing to 
recommend the American Turbo. The oth- 
er cards are worth the extra money. 

— Stephen Davis 


Overthruster 


Nucleus Technology's Overthruster card 
is similar to the Fa.st88 accelerator in both 
form and function. PC Magazine Labs 
benchmark tests show identical results, 
and the components on the card seem to be 
largely the same. The Overthmster card, 
however, lacks the polish of the Fast88. 

Rather than having a ribbon cable, the 
Overthmster card has legs on the bottom: 
The entire card plugs into the socket evac- 
uated by removal of the 8284 chip. Al- 
though this solves the mounting problem, 
the Ixiard shields the socket from view, 
making alignment very difficult. I found it 
almost a necessity to remove the A: drive 
in order to look underneath the board and 
make sure that the board's feet were cor- 


Ov^thnister 
Nucleus Technology 
1 7288 Santa Barbara 
Fountain Valley. CA 92708 
(714)841-3336 

List Price: $195. 8088 available upon re- 
quest; V20 processor. $195 
In Short: The Overthruster offers only two 
speeds and is difTicult to align in the mother- 
board. It performs its functions fairly well but 
doesn’t outshine the competition. 
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F rom left to right: the American Turbo, the Overthruster. the Fast88. the Supercharger, and the Surprise! 
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rectly placed in the socket. This problem 
was exacerbated by the great amount of 
force required to properly seat the Over- 
thruster’s oversized legs. At times the 
force required was so great that I wondered 
whether I might drive the legs of the 
Overthruster directly through my mother- 
board. 

Once installed, the Overthruster 
daughtercard shielded many of the config- 
uration switches on the SW2 DIP switch- 
es, which is unfortunate because it is very 
easy to set these switches inadvertently 
Vhile installing the card. 

Like the Fast88. the card’s turbo speed 
must be adjusted to the base PC. Unlike 
the Fast88, which offers four, the Over- 
thnister offers only two higher speeds, 6. 1 
MHz and 7.4 MHz. On my card, the docu- 
mentation for these jumpers was the oppo- 
site of what it should have been: attempt- 
ing to select one actually selected the 
other. No jumper was furnished for dis- 
abling the reset button. 

SWITCHING SPEEDS The Overthros- 
ter card always powers on in slow mode. 
Momentarily depressing the turbo button 
should switch the Overthraster into turbo 
mode; however, this switch worked only 
about 50 percent of the time. This was not 
really a problem, since an LED accurately 
indicated whether the card was in high- or 
low-speed mode. The reset button worked 
every time it was tested. 

T^e Overthruster worked fine with an 
optional V20 processor, an 8087-2, and 
with most software. Like the Fast88, the 
Overthruster must be “down-shifted" to 
properly format floppy disks. But the 
Overthraster manual, which has no trou- 
ble-shooting section, table of contents, or 
index, is not up to the standards of the 
Fast88 manual. Also, the mrbo switch was 
not provided with any sort of enclosure, 
giving it a poor finish. 

With one exception, a second, newer 
version of the Overthraster that we tested 
has all of the same problems as the older 
model. However, the new version allows 
you to insert the Overthraster into the 8088 
socket . The new card is easier to install and 
does not conceal any of the configuration 
switches. Nucleus Technology also claims 
to have installed an improved turbo 
switch. — Stephen Davis 


I FsstSS 

MicroSpeed’s Fast88 is a very simple 
card. It does not insert wait states, nor does 
it attempt to detect and compensate for 
DMA or ROM access as the Supercharger 
does. It is, therefore, mote dependent on 
the underlying hardware margins in the 
host machine. Because of this, the Fast88 
has not two different speeds, but four. 

■ The primary limitation 
on speed in the Fast88 
is memory access time. 

There are three different turbo modes that 
are jumper selectable, depending upon the 
capabilities of the host machine. 

The primary limitation on speed in this 
card is memory access time. The card ar- 
rived in the 6. l-MHz mode, slow enough 
even for 250-nanosecond memory, which 
is the slowest speed you are ever likely to 
encounter these days. To install the card, 
you must first remove your 8088 from its 
socket and replace it with the 8088-2 (or, 
optionally, the V20-8) provided. You then 
remove the 8284 chip and insert a ribbon- 
cabled DIP switch into the socket. The ca- 
ble is clearly marked, and diagrams in the 
book show unmistakably how the cable 
should be inserted. Once the card is in- 
stalled, the manual recommends that you 
move the jumper to the higher settings of 
the card— either 6.7 or 7.4 MHz. If your 
machine will not ran properly at 7.4 MHz. 
set the unit back to 6.7; if it still won’t run, 
move the jumper all the way back to 6. 1 
MHz. One final jumper allows the user to 
disable the reset button, if desired. 

GETTING THAT EXTRA SPEED If 

you really need the extra speed that you get 
on the 7.4-MHz setting, you can replace 
the RAM in your PC with faster RAM, 
RAM prices being quite reasonable these 
days, "nie problem is that the original row 
of chips on the motherboard is soldered in. 
If these are the problem memory chips, it 
requires an expert to remove these chips 
safely and replace them with sockets. An 


electronics shop can provide this service 
for less than $100. I anticipated problems 
getting my vintage PC- 1, with its older 
16K-bit RAM chips, to operate reliably at 
the highest-speed clock setting; however, 
it booted up without incident even at the 
highest setting (surprisingly, the PC Mag- 
azine Labs’ XT would not boot up at 7.4 
MHz). If all of the memory in your PC is 
150 nanoseconds or better, you should not 
have any problems. The Fast88 ran fine 
with an 8087-2 in all of its speed settings. 

Once you have selected the proper 
speed setting, you securely mount the card 
on the back wall of the PC just above the 
8088, A Telco-style four-wire cable is 
plugged into the card, threaded through the 
back wall, and plugged into a small box 
containing the turbo switch, LED speed in- 
dicator, and te.set button. This box can ei- 
ther be mounted onto the PC’s main unitor 
outfitted with small robber feel. The entire 
installation took me roughly 10 minutes, 
and the finished product had a very good 
overall appearance. 

WELL-ORGANIZED MANUAL Some 
51 pages in length, the manual accompa- 
nying the Fast88 is replete with diagrams, 
pictures, a ten-page trouble-shixMing sec- 
tion, and a complete theory of operation — 
all organized whh both a table of contents 
and an index. One section advises you that 
a PC will not format a disk properly when 
in turbo mode, which 1 was able to verify 
(however, one of the advantages of all of 
these small cards is that it’s quite easy to 
"down-shifl” until formatting is complet- 
ed, when you can safely return to high 
speed). The manual complemented a qual- 
ity package. — Stephen Davis 



Fast88 

MicroSpced 

4546 P^la Blvd. , # 18 
Fremont, CA 94536 
(415)490-1403 

List Price; $149; V20 option. $169 
In Short: A simple card with four available 
speeds, the Fast88 is fast in installation time 
as welt as in name. 
ciRCLE—ounEADensgivicECAnD 
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T7VN DY*. . Better Again 



Welcome to the next generation 
of personal computing. 


Introducing four 
Tandy PC compatibles 
that redeHne the term 
“industry standard” 

Meet our new line of MS-DOS® 
based personal computers. Each 
one was designed with a different 
user in mind. And yet each has one 
thing in common: the Tandy com- 
mitment to excellence. When you 
buy a Tandy computer, you get 
more. More power, more speed, 
more options, more support. All at a 
lower price than the so-called “in- 
dustry standard.” 

The Tandy 1000 EX 

Only $799 for a true MS-DOS 
based computer? It’s true. The 
Tandy 1000 EX runs the same pow- 
erful software as an IBM® PC — at 
up to twice the speed! And every 
Tandy 1000 EX comes with our 
new graphics-oriented Personal 
DeskMate" software with six user 
applications. The 1000 EX is also 
the perfect classroom computer. 

The Tandy 1000 SX 

Here’s a high-performance ver- 
sion of America’s #1 PC 
compatible — the Tandy 1000. The 


new Tandy 1 000 SX is still compati- 
ble with industry-standard MS-DOS 
software. But it can now run many 
of these programs 50% faster. The 
1000 SX comes with 384K and two 
built-in disk drives — standard. You 
even get our enhanced six-in-one 
DeskMate® II applications software. 
All for just $1199. 

The Tandy 3000 HL 

If you’ve already invested in IBM 
PC/XT® software and hardware, and 
would like to expand, the Tandy 
3000 HL gives you four times the 
power of the X'T . . . for less. The 
3000 HL can process twice the 
data, thanks to its advanced, 16-bit 
80286 microprocessor. Plus, the 
3000 HL operates at twice the 
speed of the XT. With a Tandy 
3000 HL, you’re getting much 
more than an XT compatible — and 
for only $1699. 

The Tandy 3000 HD 

Unmatched in performance, the 
Tandy 3000 HD is a powerful work- 
station with both networking and 
mulbuser capabilities. It’s compat- 
ible with the IBM PC/AT®, offers 
greater disk storage (40 megabytes), 
yet is priced at $4299, 


American-made quality 

These four new computers are 
built in our own manufacturing 
plants right here in the U.S.A. 
They’re designed to meet our rigid 
quality standards, and backed with 
the best support in the industry. 
We’re proud of our new line, and 
we want you to see why. Come in 
for a demonstration. 


Avtiltbit .1 onr 1200 
Radio Shack Computar Canlan and at 
participating Radio Shack atoraa and daalara. 

Radio /haeK 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 
CIRCLE 290 ON READER SERVICE CARD 


'Send me an RS(M7 Computer Catalog" 


Radk) Shack, Dept. 87-A-307 
300 One Tandy Center. Fort Worth. TX 76102 


Nam* 













Prices apply at RadioShack Computer Centers and participating stores and dealers. Monitors not included. IBM, IBM PC/XT and IBM PC/AT/Registered TM International Business Machines Corp. 

MS-DOS/Registered TM Microsoft Corp. 





If you cant putaHayes modem 
oneveryPCinyDurlBM netvwak, 
heie^thenextbestthing. 
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0 1986 Hayes IVUcroconiputer Products, Inc. 


^Manufacturer’s estimated retail price. 


It's new communications software 
from Hayes called Smartcom II* for 
the PC Network. 

It lets you share modems. So even 
PC's without their own modems can 
communicate outside the network. 

Before now, if you needed to com- 
municate outside the network, you 
had to physically go to wherever the 
modem was. That, in turn, meant 
bumping the operator off his 
modem-equipped PC, so that you 
could handle your communications. 

Hayes Smartcom II for the PC 
Network puts an end to all the delay 
and inconvenience. Now, when a 
PC needs the modem, the user is 
automatically connected from his 
own desk. So communications 


capabdities are immediately avail- 
able to everyone on your network, 
whether their PC has a modem or not. 

You only buy one software pack- 
age per modem. The workstation 
part of the software can then be 
duphcated for each PC on the net- 
work, at no extra cost. It's better than 
having a site license! 

Each PC can have its own pass- 
word, define its own log-on proce- 
dures, set its ovm macros, and use 

Ha^ies' 

Say yes to the future 
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all the Other outstanding operating 
features of our standard Smartcom 11 
while connecting with any of the 
shared modems on the network. 

You get all this for only $599*1 
And it's backed by Hayes, the PC 
communications leader. 

So if you currendy utilize, or are 
contemplating adding, IBM PC 
networks, you should also add 
Smartcom II for the PC Network. 

For efficient communications. 
Without delay. 

See your authorized Hayes dealer 
for details. Or contact Hayes at 
404/441-1617. 

Hayes Microcomputer Products, 
Inc., P.O. Box 105203, Atlanta, 
Georgia 30348. 



NO-SLOT BOARDS 


l!^lH 

No-Slot” 

Price 

Accelerator Boards; Summary of Features 

Clock Wait Switches 

Micro* speeds states in back to 4.77 

Installation processor (MHz) fast mode MHz by 

Leaves system 
board 6087 
functional 

8087 

Exception 

Interrupt 

works 

Extras 

American Turbo $135 

Plugs into 8284 
socket 

6088 

7.37 

No 

External 

switch 

Yes 

Yes 

Reset 

switch 

Overthnisler 

$195 

Plugs into 8284 
socket 

6088 or 
NECV20 

6,14. 

7.37 

No 

External 

switch 

Yes 

Yes 

Reset 

switch 

La . 

$149 

Cable to 8284 
socket 

6088 Of 

NEC V20 

6.14, 

6.67.7.37 

No 

External 

switch 

Yes 

Yes 

Reset 

switch 

Supercharger 

$279 

Cable to 8088 
and 8284 sockets 

6068 or 

NEC V20 

9.54 

0.1, or2 

External 

switch 

Yes 

Yes 

Reset 

switch 

Surprise! 

$249 

Plugs into 8088 
socket 

NEC V20 

9,54 

4 to 5 

Software 

Not in 
tast mode 

Not in 
fast mode 

None 

^ — Indicates Editor s Choice 









Supercharger 


Dynatec Systems’ Supercharger card is 
slightly larger and more complicated than 
the other small cards tested, but still no- 
where near the size of even a half-length 
plug-in card. 

The Supercharger card mns the CPU at 
twice the clock speed of a normal PC (9.54 
versus 4.77 MHz), but to do that it has to 
make certain concessions to the hardware. 
First, the card must insert wait states into 
every memory access. Second, because 
the DMA controller is nominally rated at 5 
MHz, it reduces the clock speed whenever 
this chip is inactive (primarily during disk 
accesses). Third, it slows down whenever 
the ROM BIOS is being accessed, both to 
allow for slower ROM response time and 
because of possible timing loops present in 


FACT FILE 


SupcrC'liargiT 
Dynaicc Sysiems Inc, 

870 H.94<)() South. #I03B 
Sandy, UT 84070 
(801)572-6867 

LLst Price: With 8088 ( 10 MH/). 5279: with 
V20( 10 MH/.). 5299; with 8087 ( 10 MH/). 
$275 

In .Short: The Supercharger is nn)re compli- 
cated than most other hoards, especially 
when it corners to installation, but it perlbrms 
its tasks tlawlessly. 
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the BIOS code. 

The manual has 36 pages, almost all of 
which are devoted to installation — and 
with good reason, as this card has by far 
the lengthiest installation procedure of any 
of the small cards tested. First, you remove 
the CPU and the 8284 clock chip, replac- 
ing both with ribbon-cabled DIP “plugs” 
(the chips you attach to the end of the rib- 
bon cable). Next, you lead the jumper 
around a resistor and attach three color- 
coded clips to the legs of the ROM and 
DMA chips on the motherboard. 

Access to these two chips requires that 
the A: drive be slid at least partway out of 
the front of the cabinet. Once attached, the 
clips must be carefully pushed down out of 
the way, so that the disk drive can be slid 
back into place, with the clips squeezed 
underneath. The clips provided did not 
seem to be quite large enough for my taste; 
however, not once during the test did a clip 
fall off. Still. I could not recommend this 
card for portables, 

GREATER COMPIEXTTV The jumpers 
coming from the board allow the Super- 
Charger card to detect when the DMA chip 
is enabled and when the ROM chip is be- 
ing accessed. This ability to detect and 
change the number of wait states and clock 
speeds also accounts for the Supercharg- 
er’s greater complexity. 

It took roughly an hour to complete the 
detailed installation procedure in the man- 
ual. but it was not particularly difficult. 

Once the wires are attached, you mount 
the card vertically above the CPU socket 


by loosening the screw that holds the first 
plug-in card, sliding in a specially de- 
signed bracket, and retightening the 
screw. The stiff new ribbon cable had a 
tendency to torque the card around, threat- 
ening to short it against the first plug-in 


■ The Supercharger card 
runs the CPU at twice 
the clock speed of a 
normal PC, but to do 
that it has to make 
certain concessions to 
the hardware. 


card. Removing the ribbon cable and 
bending it properly reduced this tendency a 
great deal. 

Dynatec provided a newer version of 
the Supercharger unit for V20 testing. 
This model was identical to the first one in 
appearance but, unlike the older version, 
had only one clip to attach in place of the 
older model’s three (the other two clips 
were replaced by internal logic). Dynatec 
claims that by the time this article goes to 
press, the newer, slightly easier-to-install 
model will be its standard version. 
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SWITCHING MODES A speed switch 
allows you to switch the Supercharger 
from normal (4.77-MHz) to turbo (9.54- 
MHz) mode. However, since the switch is 
mounted on the bracket, its handle sticks 


out the back of the PC. Although this 
switch location is not as convenient as that 
on some other boards, access to this switch 
is necessary only occasionally. Momen- 
tarily depressing the switch down beyond 


The 
office 

hot-rod. It's no ordinary 
souped-up IBM. It's driven 
by 0 new 
kind of 
power. 

And it's called TurboSwitch. 

Put some kick into 
your IBM PC or AT with 
0 TurboSwitch from 
Megahertz Corporation. 

Then, sit bock and hold 
onto your hat. 

At Megahertz, our 
success has come from 
listening. To you. And 
when you said more speed, 
we asked how much. Right 
now, we're looking at 
multiple speeds of up 
to 12.5 MHz. 

Depending 
on your system, 

TurboSwitch 
guarantees a 33% 
increase in processing 
speed . . . possibly even 
up to 0 70% acceleration rate. 

For more information coll 
1-800-33-TURBO 
AT TurboSwitch II PC TurboSwitch 
$ 124.95 $ 199.95 

AT TurboMoth Poe 
$ 469.95 


Turbo- 
Switch 
is easily installed. 
And your expansion slots 
are kept 
free with- 
out any 

modifications to the motherboord. 
In addition, our hot, new 
AT TurboMath Pac 
calculates S0% faster 
than a standard AT 
math chip. And that 
makes for some 
pretty racy figures! 
Top-of-the-line perfor- 
mance. 100% compatibility. 
And state-of-the-art 
technology. That's what 
drives us at Megahertz. And 
the confidence to offer a 
1 year guarantee on every 
product we make. 
Because we're 
dedicated to 
getting you up 
to speed. Before 
your system becomes 
too much of a drag. 



Megohirtz Corporation 
2681 Pnrioys Woy, Blilg. 2-102 
Solt loko CHy, UT 841(» 

(801) 485-8857 


DRAG RACE 
VS. 
DRAG PACE. 




(plus $B shipping ond hondHng) 
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the “normal” position forces the machine 
to reset — a fact not mentioned in Dyna- 
tec’s documentation. 

The board comes shipped in what Dy- 
natec calls the medium-speed mode ( 1 .4 to 
1 .6 times as fast as an unimproved PC). 
The company recommends this mode as 
safe for all PCs; however, even my old PC- 
I with its l6K-bit chips ran fine in fast 
mode ( 1 .6 to 1.8 times as fast as an unim- 
proved PC). 

The SupeiCharger has one jumper that 
selects the number of wait states. Although 
not documented, a faster mode without 


■ In practice, the Super- 
Charger card worked 
flawlessly with all 
software tried and 
switched from turbo to 
normal mode and back 
without problems. 


memory wait states can be attained simply 
by removing the jumper. Dynatec does not 
guarantee that every PC will ran in fastest 
(1.9 times as fast as an unimproved PC) 
mode but claims that Leading Edge PCs 
have no trouble. Since Dynatec does not 
support this mode, it was not tested. 

WORKS PERFECTLY In practice, the 
Supercharger card worked flawlessly with 
all software tried, switched from turbo to 
normal mode and back without problems, 
and powerron booted in either mode. As a 
purchasing incentive. Dynatec supplies a 
cache program disk at no additional cost to 
buyers upon submission of warranty infor- 
mation. This cache program has several 
adjustable parameters; it worked well, re- 
sulting in further system performance in- 
creases. 

Overall, 1 give the Supercharger high 
marks. More complicated than the other 
small cards, it performed slightly better 
than they did. — Stephen Davis 
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H Surprise! 

Maynard Electronics' Surprise! board is a 
little different from the other no-slot 
boards. Instead of relying upon the ability 
of a PC or XT to operate at a faster clock 
rate. Surprise! is much more conservative- 
ly designed. That conservative design also 
means that the speed improvement you’ll 
get from it will be minimal. 

The Surprise! board is 3 inches square 
and comes with an adapter that connects 
the board's edge connector to the 8088 
socket. The board sticks upward from the 
8088 socket. The instructions suggest 
placing the card into the adapter and then 
placing the adapter into the socket. How- 
ever, I found it much easier to seat the 
adapter first and then plug in the card. In 
either case, careful installation is required 
to seat the adapter properly and not bend 
the adapter pins. 

The basic premise behind Surprise! is 
simple: replace the PC's own 8088 direetly 
with a high-speed NEC V20. The V20 is 
set to run in two modes — fast and slow — 
that can be toggled by a “hot key” that’s 
recognized by a small resident utility. 

The Surprise! board software installa- 
tion was also easy. The Surprise! disk 
comes with an install program that does 
most of the work. You simply tell the in- 
stallation program which drive to use and 
what kind of video card your system has. 
The net result is a new or modified CON- 
FIG.SYS file with the added line DE- 
VICE=SURPRISE.SYS and a copy of 
SURPRISE.SYS on the toot directory. 



FACT 


FILE 


Surprise! 

M;i>nanl Hlcctmnics 
•tfjOE. Semt>ran Blvd, 

CasselbciTV.R. 32707 
(305)331-^^)2 
lAst Price: S249 

Requires: IBM PC. XT. or compatible, 

DOS 2.0 or later. 

In Short: This diminutive entry is easy to in- 
stall and use. However, its conservative de- 
sign made it rank the lowest of all accelerator 
boards in performance tests. It could not work 
with an K0K7 math coproccs,sor in fa,st n«xlc. 

URCU692 0NHfcAL/tha£HVlCLoAHu 


MICROSYNC 
JUST BROKE THE PC 
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PROFIT CENTERS 

Quarterly Operating Profits 



ItIO 2t«0 SrdO 4th 0 
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VideoShow MAKES 
Presentations 


With VideoShow you’ll make the best presen- 
tations of your career. 

VideoShow is the only complete hardware and 
software presentation system available today. 
VideoShow: 

Makes Your Presentations Powerful 

Use 1000 colors to brighten your images... 
hundreds more than with any other PC-based 
system. Plus 5 times better resolution. Add 
VideoShow’s dynamic visual effects and you are 
guaranteed high impact and professional quality. 

Makes Presentations Easy 

Select from a variety of software, and use your 
IBM® PC or compatible to create or update any 
chart, graph, diagram, or illustration in minutes. 
Even if you’ve never used a computer before and 


can’t draw a straight line. All you do is fill in the 
blanks. 

Makes Any Kind of Presentation 

VideoShow lets you use any color monitor or 
video projector. Plus, you can get slides, over- 
heads, or hardcopy. All in 1000 brilliant colors. 

VideoShow Makes Sense 

At $3150* it pays for itself after just a few pre- 
sentations. And you get the superior quality pre- 
viously available only from expensive services. 

VideoShow Puts You in Control 

No longer will your presentations be a terrific 
struggle. They’ll just be terrific! 

Find out about it. Call 1-800-556-1234, Ext. 
234. In Calif., call 1-800-441-2345, Ext. 234. 


VideoShow 

from General Parametrics, Berkeley, CA 

SeeusatSIGGRAPH 
BOOTH #1828. 


'Suggested retail price for VideoShow ISO. 

IBM it a registered Iradenurk of IntenutioRa) Business Machines Corporation. 
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TOGGUNG SPEEDS Once the system 
is rebooted, you can toggle between the 
slow and fast modes of Surprise! anytime 
using the keystroke combination of Ctrl, 
Alt, and Backslash (\), the same combina- 
tion used by the Compaq Deskpro to tog- 
gle speeds. The resident Surprise! soft- 
ware causes the PC to beep twice when 
toggling to fast mode and once when tog- 
gling to slow mode, and .so it is easy to fig- 
ure out at which speed Surprise! is operat- 
ing. You can also decide whether Surpri.se ! 
boots up in the slow or fast mode by setting 
a jumper near the middle of the board. 

PC Labs test programs showed that the 
4.77-MHz slow mode gives you the same 
performance you’d get from replacing 
your 8088 with a V20. In fast mode the 
V20 runs twice as fast, but the Surprise! 
card inserts four or five wait states into ev- 
ery memory access. Thus, the doubling of 
speed is negated for memory accesses and 
affects only internal processor execution 
time. The result? Not impressive. In most 
cases. Surprise! less than doubles the 
speed differential between a 4.77-MHz 
V20anda4.77-MHz8088. 

The board also has a jumper to indicate 
the presence of an 8087 math coprocessor 
on the PC’s motherboard, which Surprise! 
can theoretically take advantage of. But 
despite trying various configurations and 
combinations with an original and a re- 
placement board, we were unable to make 
Surprise! work properly with an 8087 in 
place. With our original board. Surprise! 
simply would not enter the fast mode when 
an 8087 was present. With the replace- 
ment board. Surprise! would not boot at all 
if an 8087 was present. 


Aside from this 8087 problem, Sur- 


rnfl EDITOR’S 
mm CHOICE 


The Editor's Choice for the ‘ no- 
slot' ' cards goes to MicroSpeed' s 
FastSH^ whose manual and finish 
are superior to any of the other 
cards tested. The superior technol- 
ogy of Dynatec Systems' Super- 
Charger card is offset hy its more 
difficult in.stallation and higher 
price. 




PC 


prise! functioned without hitches. Since it 
makes direct use of the system board and 
doe.sn’t attempt to access memory quickly. 
Surprise! plays it safe and is much less 
likely to have compatibility problems than 


fancier boards that must bypass or defeat 
existing components. Playing it safe, how- 
ever, just doesn’t make it in the world of 
accelerator boards. 

— Michael K. Guttman 



Introducing the All-New 

Supercharger 11 

Dynatec Systems introduces the Supercharger II, a new and improved" 
version of the original Supercharger introduced in 1985. 

The Supercharger II is a plug-in board which increases the operating 
speed of your IBM PC and XT. The Supercharger ll's high speed 8088 
microprocessor, or optionai NEC V-20 microprocessor, races at 9.54 MHz, 
twice the speed of your PC or XT! 



FEATURES: 

• New Pricing — now costs $199.00 

• New Installation — does not require desoldering of 8284 chip, 

• New Microprocessor — optional NEC V-20 available. 

• No Expansion Slot Required — leaves them open for memory and 
other options. 

• Compatible — works with most hardware and software, including 
extended memory and high resolution graphics systems. 

• Enhances All Operations — including writing to the screen. 


Performance Comparison 

The table below compares the performance of the Supercharger II with other products. 
The PC Magazine Laboratories Bench Mark Tests were selected because of their 
well-known accuracy. The numbers indicate speed relative to a "stock" IBM pc. For 
example, a factor of 1.67 in a category means the system Is running 1.67 limes 
faster than a stock pc. 



Superchargar II 

Sarprist 

fastee 

Test #1: NOP execution spanning 128K 

1.67 

1.31 

1.43 

Test #2: “do nothing" 1 NOP loop 

1.80 

1.59 

1.53 

Test #3: Integer add from memory 

1.85 

1.53 

1,56 

Test #4. Integer multiply from memory 

3.13 

2.80 

2.64 

Test *5: Floating point without 8087 

1.97 

1.59 

1.66 

Test it6: Floating point with 8087 

1.95- 

t 

1.43" 

OTHER COMPARISONS: 



Norton Utilities SYSINFO index 

3.2 

2.8 

2.6 

High speed copy and format? 

yei 

yes 

no 

Software speed Switching? 

yet 

yes 

no 

Disk speed-up software available? 

yes 

no 

no 


NOTES: 

All tests were conducted using the NEC V-20 microprocessor in place of the 6088. 

All products configured for maximum speed without host system modifications or parts replacement, 
twill not operate properly with 6067 Installed In host system 
’requires optional 6087-1 10 MHz math co-processor chip 
’’requires optional 6067-2 8 MHz math co-processor chip 
Supercharger is a registered trademark of Dynatec Systems Inc. 

IBM is a registered trademark of International Business Machines Corp. 

fast66 Is a trademark of Microspeed Inc. Surprise is a trademark of Maynard Electronics ' 

Dynatec Systems Inc. 

870 East 9400 South - Sandy, Utah 84070 

1 - 800 - 367-3613 801 - 572-6867 
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How Does One Air Express Office Send Another 
Air Express Office o List of Whot's Coming? 


Next time you hove o lengthy message to send cross 
country, lood it into your computer insteod of o plone. It’s o 
lot foster. 

CXrr Oosstolk software ond o modem con moke It possible 
for your PC to communicate almost 
instontly with oimost any other com- 
puter in the world, over ordinary 
phone lines. ( 

In minutes, you could send or receive 
o 1 0-poge report, on inventory list, or onything else 
you'd like to hove in someone else's hands right now. You 
con speed the way you do business, no rrxatter where 
you do business. 

Crosstalk fradlitotes communication orrxxig different 
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computer brands, operating systems, and modems. It even 
mokes it possible for your PC to become o smort remote ter- 
mirol to oimost ony diol-up computer — your compony 
rroinframe, for exomple, or on informotion utility such os 
CompuServe. 

Decouse Crosstolk is so easy for 
I / \ I |C beginners to use and so versotile for 

" experts, it's become the most populor 

miaocomputer communicotions 
program ovoiloble. Ask your deoler, or send for 
our brrxhure. 


IMCROSnjFI 


1000 Holcomb Woods PoilswQy/ Floswell. Georgia 30076 

CAOSSTALKBoi«9istei«dtfodenxrt(Of MooKur. Inc. 

CompuServe K 0 ServKemdfk of HOft Qtodi 
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BACKUP 



POWER 

WHEN 
THE JUICE 
STOPS 
FLOWING 


A backup power system keeps you com- 
puting when the power fails. It pre- 
vents the fhistration and anger that 
naturally results when the 40-page monthly 
report or 5 ,000-cell spreadsheet you were 
working on vanishes along with the electric- 
ity. Emergency power protection also pre- 
vents the often unrecovei^le disk damage re- 
sulting when electrical failures occur at the critical instant when your computer 
is updating a disk's directory or file allocation table. 

Although dozens of different backup power systems are available, they 
share the same underlying concept and are in essence simple devices. At the 
core of all of them is a set of batteries that store enough electrical energy to keep 
your computer tunning when no other power is available. Because all batteries 
produce direct current and all desktop PCs use alternating current, all backup 
power supplies also require inverters to make the DC-to-AC conversion. To 
keep the b^kup system always ready and its batteries fully charged, all systems 
also have built-in battery chargers. 

From these components, two distinct types of backup power systems ate 
built; the standby power system (SPS) and the uninterruptible power system 
(UPS). Although some manufacturers don't make the distinction and call all 
backup devices UPSs, the differences between the two kinds of system ate par- 


If your utility tends 
to be unreliable, a 
backup power system 
can be your savior, 
preventing data 
loss — or worse, 
disk damage — when 
the voltage drops. 
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■ BACKUP POWER 


ticularly important to PC users. Simply 
put. an SPS switches to its battery supply 
when the electricity supplied by the utility 
company fails. The UPS continuously op- 
erates from battery power and does not 
switch, using line voltage only to keep its 
batteries charged. A UPS will protect all 
computers from losing their minds during 
brief outages. Only a select few SPSs will 
protect the most finicky of PCs. 

Switching from line voltage to batteries 
is the deciding difference. All but the brief- 
est power interruption — less than a few 
milliseconds — is enough to cause some 
PCs to crash, in particular XTs that are 
equipped with power supply modules 
manufactured by Zenith (see sidebar “The 
Hair-Trigger Zenith Power Supply”). Few 
SPSs switch fast enough to keep those XTs 
running. 

A UPS is also better at protecting your 
computer against spikes and surges on the 
power line. When utility power is avail- 
able. a standby power source connects it 
directly to your computer. Unless some 
other form of protection, such as surge 
protection circuitry (see “Surge Suppres- 
sors; An Ounce of Prevention ...” PC 
Magazine, Volume 5 Number 10), is built 
into the SPS, the computer connected to it 
will still be vulnerable to spikes and surges 
on the power line. Most SPSs readily pass 
along all power line overvoltages to the 
supposedly protected computer. Only one 
unit that PC Magazine Labs tested switch- 
es to battery power when line voltage be- 
comes abnormally high (over 1 30 volts). 

SELECTINC A SYSTEM When choos- 
ing a backup system, you should follow a 
few simple guidelines. The backup power 
system must have enough capacity, mea- 
sured in watts or volt-amperes (VA), to 
power both your PC and its monitor. Back- 
up time is less important. A few minutes of 
backup power should be sufficient; it’s just 
enough time to realize what happened, 
evaluate the situation, and shut down your 
computer systematically, saving your data 
until you pry the penny out of the fuse box 
and put out the fue. 

Remember, the power ratings com- 
monly tossed about for the power supplies 
of computers are output ratings. All power 
supplies require mote input power than 
they produce. For instance, a 1 35-watt XT 


may require up to 2(X) watts of primary 
power. The exact power demand of a com- 
puter depends on the number and kind of 
expansion boards and disk drives installed 
in it. Thus, allowing for power factors, a 
PC or XT with monitor attached needs at 
least 250 to 3(X) VA, and more is better. 
ATs require more: about 400 VA to be 
safe. Because many manufacturers' rat- 
ings are conservative, smaller devices may 
work, but overloading a backup device (or 
any electrical device) is chancy. 

A further consideration with both 
standby and uninteniiptible power .systems 
is the waveform of the output: sine wave or 
square wave. Sine-wave current exactly 

■ The backup power 
sources tested by PC 
Labs vary in size, 
shape, and styling more 
than almost any other 
PC accessory. 

matches that supplied to you by your utili- 
ty. Square-wave inverters are cheaper and 
easier to make. However, square waves 
sometimes cause problems. At a given 
voltage level, square waves hold more en- 
ergy than sine waves and can thus cause 
computer power supplies to overheat. 
Square waves are also rich in harmonics, 
which can leak into your PC as noise. Ate- 
cent cross between the two, called 
“stepped square waves,” roughly simu- 
lates the shape of a sine wave to avoid the 
possibility of overheating the computer yet 
is relatively inexpensive to generate. 

Because a power loss need not be com- 
plete for data loss to occur, a backup de- 
vice should protect against sags — tempo- 
rary undervoltages. If line voltage gets too 
low, the voltage regulator in the computer 
cannot make up for what’s not there and 
the protection circuitry in the PC will shut 
it down. Although the PC’s power supply 
can compensate for voltage reductions of 
nearly 20 percent, a deep enough tempo- 


rary reduction in the power line voltage — 
the so-called brownout — will also wipe 
out the computer’s memory. The PC is 
partly the cause. Its power supply is de- 
signed to turn itself off if the electricity it 
sends to the computer’s circuitry varies too 
far from the optimum. Some backup de- 
vices allowed sags of 20 percent and great- 
er to get to the allegedly protected device. 

DESIGN DETAILS When selecting a 
backup power system from the vast array 
of available units, you should carefully 
consider differences in design and con- 
struction. 

Compared with personal computers, 
backup power systems are technologically 
primitive. They almost universally rely on 
linear technology, simple transformer/rec- 
tifier/regulator combinations that hark 
back to the vacuum-tube days of electron- 
ics. Linear designs are relatively bulky, in- 
efficient, and expensive, requiring large 
power transformers that waste energy. 
More-modem devices use high-frequency 
switching designs, which are more com- 
pact and much more efficient. 

The backup power sources tested by PC 
Labs vary in size, shape, and styling more 
than almost any other personal computer 
accessory. The smallest are the size of a 
loaf of bread or even half a loaf. Others 
would dwarf the breadbox. 

Physical size alone can determine how 
the device is used, where it is located, and 
the trouble required in installation. Small 
units easily fit on or under a desk and can 
simply be plugged in. Some larger units 
might happily stand next to a desk. How- 
ever, most larger backup systems are aw- 
fully noisy, making particularly obnoxious 
electrical whines and hums, often accented 
by high-speed cooling fans that run con- 
stantly. Such devices are best hidden away 
in a well-ventilated closet and require you 
to mn a professionally installed, dedicated 
electrical line to the computer, (An exten- 
sion cord defeats the purpose of the backup 
power source: it’s all too easily disconnect- 
ed, besides being unsafe.) 

All backup power systems use storage 
batteries of some sort. The size (rating) 
and number of batteries determine how 
long the backup system can keep a com- 
puter of a particular model (PC, XT, or 
AT) operating. All the backup power sys- 
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lems tested by PC Labs used sealed, main- 
tenance-free batteries. All of these batter- 
ies were based on some form of lead-acid 
technology (like automobile batteries), of- 
ten using a gelled electrolyte. 

Unlike the nickel-cadmium storage bat- 
teries often used in rechargeable battery- 
powered appliances, lead-acid cells do not 
have a “memory” and can be constantly 
kept at full charge without any reduction in 
capacity. 

Many of the backup systems have con- 
nections for attaching additional external 


batteries to extend the length of the black- 
out protection they afford. (In every ca.se, 
deep-cycle recreational vehicle or marine 
batteries are recommended.) Some require 
that these external batteries u.se their own 
battery chargers. Other systems will 
charge internal and external batteries alike. 

A few of the backup systems offer addi- 
tional features, such as individually 
switched outlets, that allow the backup 
system to do double duty as a power-con- 
trol system. Most have some form of audi- 
ble and/or visual indicator that warns when 


THE HAIR-TRIGGER 
ZENITH POWER SUPPLY 

The power supply Zenith made for the XT in Mexico 
likes the juice to stay steady — it shuts down the works 
almost instantaneously during a power drop. 


T he toughest test of any standby pow- 
er system is the IBM PC-XT. Some, 
but not all. XTs will lose all data in mem- 
ory during power outages as short as a 
few milliseconds. Most personal com- 
puters operate unflinchingly through 
power failures 20 to 40 milliseconds 
long. 

The culprit is the chrome-plated pow- 
er supply nuxlule. Some XTs manufac- 
tured between the intnxluction of that 
mtxlel and the middle of 1985 use power 
supplies made in Mexico by Zenith that 
are intolerant of short power intermp- 
tions. XTs equipped with power supplies 
manufactured by Astec are not .so tem- 
peranKntal. 

All PCs u.sed a special lead from the 
power supply to monitor whether the 
electrical supply to the computer circuit- 
ry is within nonnal limits. If the power 
exceeds the limits, the computer shuts 
down to prevent damage. 

Actual DC output from all PC power 
supplies continues for about 30 to 45 mil- 
liseconds after utility-supplied electricity 
fails becau.se of the filtering circuitry in- 
side the power supply. With all PCs other 
than Zenith-equipped XTs, the power- 
good signal remains valid for 10 to 15 
milliseconds after line voltage fails, so 


that shorter interruptions won't affect the 
computer. The power-gorxl signal in Ze- 
nith prrwer supplies almost immediately 
becomes invalid, so that such XTs shut 
down even though internal power may be 
available. 

As a result, most standby supplies 
will not protect a Zenith-equipped XT. 
Three options are available: buying a 
UPS instead of a standby supply, buying 
one of the few standby supplies that 
switch fast enough for the Zenith XT, or 
; putting a different power supply into the 
; XT. In most ca.scs. this last option will be 
less expensive (though probably more 
complex) than the price difference be- 
i tween a UPS and a standby supply. 

According to American Power Con- 
version Corp., which makes a special 
standby power supply model to handle 
the needs of more-temperamental XTs, 
Zarnith power supplies can he identified 
in two ways. By Uxrking slightly upward 
through the ventilation slots in the rear of 
'' the computer, you can see a small white 
sticker that says "Made in Mexico" in 
the Zenith supplies. In addition, the re- 
ceptacle for the power line cord on Zenith 
power supplies is held in place by black 
rivets. On Astec power supplies, silver or 
green rivets are used. — Winn L. Rosch 


utility-supplied power has failed and when 
battery power is nearly exhausted. 

Amazingly few of the backup power 
supplies PC Labs tested are listed by Un- 
derwriters’ Laboratories, which should be 
regarded as a minimal level of safety and 
performance for any device dealing with 
line voltages. In fact, working with one 
standby power source proved to be quite a 
shocking experience. 

No single backup power system, in- 
deed no single power protection device, 
can claim to be the perfect match for every 
computer system and every situation. 
Finding the best unit requires that you 
compare its abilities and deficiencies with 
the precise needs of your computer. 

MI 400 

Though somewhat compact, Meirick’s MI 
400 packs a full 400 VA and is capable of 
running an XT for 38 minutes on battery 
power alone. As standby power sources 
go, it switches quickly — fast enough to 
keep a Zenith-equipped XT humming hap- 
pily along. 

Humming may be the only bad habit 
the Ml 400 has. Once it switches to battery 
power, the box growls noisily. It also be- 
comes quite warm. 

The output waveform is a strict square 
wave, reduced in amplitude to give an ap- 
proximation of normal sine- wave line volt- 
age. That ouqtut voltage is regulated only 
marginally. With no load, it climbs up to 
135 volts. Powering an XT, it generates 
about 1 2 1 volLs when its batteries are fresh 
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MI4(K) 

Mciriuk itK. 

PowerSystems Div. 

152 County Rd. I (MO 
Box 298 

Friscon. CO H(M43 
(303)668-3251 
List Price: S495 

In Short: The Ml 400 offer* an excellent 
switch-on time, and its 4(K) VA rating means 
38 minutes of pt>wcr for an XT. It is not UL 
listed but pixwidcs satisfachMy pt)wer line 
protection. 
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PRACTICAL 
THEPEDPLE WHOPRAC 




C 'omputervision is proud 
to bring you the Personal 
Designer. Our world leading 
CAD technology, now on a 
personal computer. 


Compuiervision is already a 
leader in engineering CAD, 
with continuous involvement 
in important design projects. 


What you get is software 
for IBM personal computers 
that helps you create every- 
thing from complex design 
layouts to detailed drawings. 
Whether you’re working on 
door knobs or race cars, the 
Personal Designer is for you. 

7 "^ he system provides 
visualization of your 3-D 
designs from any orienta- 
tion. Addresses drafting and 
complex surfaces. And 
creates shaded pictures, too! 
The entire range of CAD. 
Ready to bring your ideas 
to market. 


ABOVE. With the Personal 
Designer you can create a 2-L 
or 3-D conceptual layout 
permitting you to assess 
function and validate size 
and clearance. You can even 
create models of complex, 
free-form surfaces to help 
you evaluate your design for 
shape, function, and 
appearance. 


ROGER PENSKt 


And because the Personal 
Designer is from Computer- 
vision, it’s compatible with 
our other systems. Pro- 
tecting your investment, 
and letting you extend 
CAD to more people, 
at less cost. 


Practical CAD. With 
flexible software. 


CAD FROM 




expandable hardware, and 
worldwide system of sup- 
port, service and training. 

y ^ou knew a system like 
this would come along 
someday. And of course, 
Computervision had to do it. 


ABOVE. Accurate detail 
and assembly drawings may 
be plotted in almost any 
size, with the ability for 
drafters to easily add 
dimensions, text, standard 
symbols, and even the cus- 
tom symbols of your partic- 
ular business. 

LEFT. Shaded modeling 
lets you view your design 
from any orientation, so 
you can evaluate aesthetics, 
ergonomics, or test for 
surface interference. 


/ '^ or more information on 
the Personal Designer or 
for the name of the nearest 
dealer, write Personal 
Systems Business Unit, 

100 Crosby Drive, Bedford, 
MA 01730. 


C/ 

COMPUTERVISION 

Manufacturers of CAD/CAM systems for 
Automotive • Aerospace • Mechanical Machinery 
• Electronics/Electrica! Machinery • Architecture, 
Engineering & Construction • Fabricated Materials 
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■ BACKUP POWER 



and allows its output to tumble to 1 1 2 volts 
after 20 minutes of operation. 

Two LEDs on the front panel monitor 
the Ml 400's operation. A green light indi- 
cates AC power is present and in use; a red 
indicator lights to inform you of battery 
operation. 

A large roeker switch on the front panel 
turns the Ml 400 on and off. A second, 
smaller switch defeats the alarm beeper 
completely: the device then gives no audi- 
ble warning. Also on the front panel is a 
fuseholder. Two grounded outlets are 
available on the rear panel. 

Inside, the Ml 400 looks like something 
built in a garage (rather than in a factory) — 
but put together by a rather skilled crafts- 
man. All the electronics are on a single 
small circuit board with a power trans- 
former underneath and fourgelled-electrrv 
lyte batteries behind. Although the 6-inch- 
high by 8-inch-wide by 1 1 '/’-inch-deep 
aluminum case is thinner than most of the 
other devices reviewed here, it seems stur- 
dy enough once assembled. 

The Ml 400 is not UL listed. But if 
you’re not troubled by the absence of UL's 
stamp of approval, it should work satisfac- 
torily protecting any PC. 


330XT+and450AT+ 

This set of twins, American Power Con- 
version Corp.’s 330 XT -I- and 450 AT -I- , 
perform identically except for their power 
ratings. Although they look like Sola Elec- 
tric’s SPS-300 and offer many of the same 
features, they are faster at switching stand- 
by power supplies and can keep an XT 
equipped with a Zenith power supply mn- 
ning, whereas the Sola cannot. 

The primary difference between the 
330 XT -f and the 450 AT + is power rat- 
ing; the former delivers 3(X) VA and the 
latter 450. As a result of the greater capaci- 
ty, the 450 AT + can keep an XT running 
longer, 26 minutes as opposed to the 12 
minutes 40 seconds of its smaller sibling. 

Although the 330 XT -I- is designed spe- 
cifically to protect ftnicky XTs and in- 
cludes extra circuitry inside for that pur- 
pose. the 450 AT -I- (which is pictured four 
pages below) consistently switched faster 
in PC Labs’ tests. 

Both units ate small enough, bVi inches 
high by 4-y4 inches wide by 1 3 inches deep, 
to frt comfortably on a desktop with your 
computer. Both ate built into tough steel 
cases, which house similar-looking full- 


length circuit boards, a large transformer 
used during backup, and a large gel-cell 
battery. Only two differences between the 
units are visible inside. As expected, the 
450 AT -I- uses a physically and electrically 
larger battery. "The 330 XT -I- also has a 
small board added to its main circuit 
board, probably the switching-speed en- 
hancing circuitry. Both devices use similar 
mechanical relays to switch their outputs 
from line to battery during brownouts and 
failures. 

Both units have four grounded oudets 
on their tear panels. Also there is one fuse 
that protects the primary circuit. Three oth- 
er fuses are tucked away inside the unit. 

The user controls consist of two switch- 
es: a momentary rocker switch that in one 
direction tests the device by manually 
switching over to standby power for as 
long as the switch is pressed and in the oth- 
er direction cuts off the alarm tone. A larg- 
er rocker switch turns the output power of 
the device on and off. 

Neither device regulates line voltage 
when not operating on battery power. Both 
switch to backup power when line voltage 
dips below 104 volts. An audible alarm 
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330 XT+ 

American Power Conversion Ct>rp. 

89 Cambridge St. 

Burlington. MA0I803 
(617)273-1570 
List Price: $499 

In Short: The 330 XT + is small, tough, and 
quick in switching to standby power, but its 
nK»re pt>werful sibling, the 450 AT+. is 
probably a better choice. 

ClBCLE6870NRtADCRSTRVlCECARD 


450 AT+ 

American Power Ccwversion Corp. 

89 Cambridge St. 

Burlington. MA0I803 
(617)273-1570 
list Price: $799 

In Short: Sufficient pi>wer provided in a 
desktop package makes the 450 AT+ a good 
choice for I^C protection. It won’t regulate 
power surges and spikes, but. like its 330 
XT I twin, it will activate when power dips 
below 104 volts. 
ciRiXE eaeoN reader service card 
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sounds when the power fails; the indica- 
tion changes to warn when the battery is al- 
most exhausted. No external alarm con- 
tacts are available. 

1 noted one unusual difference between 
the two units. The 450 AT + bore a sticker 
proclaiming its UL listing. The 330 XT-I- 
did not. Either unit is a good choice to pro- 
tect any PC, hut all else being equal, the 
bigger unit is better. 


Powerhouse 300 

Dynatech Computer Power's Powerhouse 
300 is a solidly made, stylish standby pow- 
er source capable of supplying 300 VA or 
running an XT without utility power for al- 
most 28 minutes. In addition, the “UL rec- 
ognized” (not UL listed) device affords 
full surge protection in both transverse and 
common modes and noise filtering on its 
outputs. 

Three grounded outlets are available on 
the back panel. Also there is an unlabeled 
switch that defeats the loss-of-power 
alarm, an LED that indicates the surge pro- 
tection is functioning, and two fuse- 
holders. Laudably, both the AC line and 
battery protection fuses are accessible 
without removing the cover from the unit. 
No connections for external batteries or an 
external alarm are provided. 

On the front panel is a large rocker 
switch that turns the output on and off and 
a twtxolor LED that glows green when 
normal line power is available and red 
when the battery supply is active. 

The Taiwan-made Powerhouse 300 
produces variable-duty-cycle square 
waves with peak and RMS values mimick- 
ing sine-wave current. Voltage regulation 
is quite good, varying only 2 volts (down- 
ward) from its nominal 120-volt output 
during the PC Magazine Labs life test. At 
99 volts, changeover voltage during 
brownouts is somewhat low. 

Notwithstanding the claim in its accom- 
panying literature that the changeover time 
of the Powerhouse 300 is the fastest in the 
industry, the unit was only a moderately 
good performer. Switching in just under 9 
milliseconds during simulated blackouts 
and 25 milliseconds, worst case, during 
brownouts, it was unable to keep a Zenith- 
equipped XT reliably running. 

Although the 5-inch high by 12-inch 


wide by 14-inch deep case is attractive and 
nothing you'd have to hide in a closet, with 
the black band around its wasp-waisted 
middle, it would probably look better at 
your feet than on your desk , 


Grizzly VRS-UPS 

Electronic Protection Devices' Grizzly 
VRS-UPS lives up to only half of its acro- 
nym. Although strictly speaking it is a 
standby power supply and not a UPS. it 
does rate as Very Rapid Switching, among 
the fa-stest units tested. With 300 VA of 
rated output, it was able to run an XT for 
over 58 minutes. 

Its output voltage is a pulse-width-mod- 
ulated (short-duty-cycle) square wave and 
is quite well regulated. Its output varied 
nary a volt from 1 1 4 during the near-hour it 
supplied standby power. Its output is fully 
synchronized, and its internal relay pulls 
battery-powered AC on-line in just 3.6 
milliseconds in the event of a total power 
outage; 10.6 milliseconds during a surge. 
Despite the impressive speed, however, it 
was unable to keep an XT with a Zenith 
power supply reliably mnning. 

Inside the lumpish 6-inch high by 1 1 - 
inch wide by 15-inch deep case are three 
series-connected, sealed batteries; a snarl 
of wiring; and several circuit boards. 
Surge protection is apparently hidden in a 
mysterious black plastic module. 

The Grizzly uses a rather elaborate 
combination of indicators to keep you 
abreast of what's going on inside its case. 
A green LED glows dimly to indicate that 
its surge protection circuitry is functional. 
A two-color LED glows green when AC is 
available and red when the battery is in 
charge of supplying power. It pulses slow- 
ly when 10 minutes of charge are left, and 
the pulsing speeds up appreciably for a 2- 
minute warning. 

A rather thin-sounding intermittent 
beeper echoes the warning, also accelerat- 
ing its repetition as the demise of the bat- 
tery charge approaches. A front-panel 
switch defeats the audible indication. A 
Molex connector on the rear panel was 
marked "optional remote status” on the 
evaluation sample, but the connector 
wasn't wired to anything on the inside. 

Four grounded outlets are provided on 
the rear panel, as is the primary line fuse. 


An internal fuse isolates the battery sup- 
ply. The unit is turned on and off with a 
front-panel switch. 

Overall, I found the Grizzly an impres- 
sive, likable unit that would do well in ap- 
plications where a UL listing (which it 
lacks) is not important and the protected 
computer is not a Zenith-equipped XT, 

Emergency Power 
System BC 425FC 

Reasonably trim and compact for a stand- 
by power source of its power rating, Tripp 
Lite's Emergency Power System BC 
425FC can supply 425 VA (340 watts) or 
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Ptmerhouse 3(N) 

Dynatech Computer K)wer Inc. 

4744 SciMts Valley Dr. 

Scolts Valley, CA 95066 
(S(l())K74-2377 
(4081438-5760 
ELsl Ihrice: S595 

In Short: Dy natech has created a stdki and 
stylish SPS that will keep an XT going for 28 
minutes. Voltage regulation is gutxl. hut 
switchH»n time is not last enough fiw Zenith- 
equipped XTs. 

ClRCli 677 ON REAPgR SERVICE CAftP 


(iriz/Jy \ RS-l'PS 
Electronic PnHcclion Devices Inc. 

35 Dunham Rd, 

Billcnca. .MAOI82I 
(800)343-1813 
(617)6634)017 
list Price: S595 

In Short: ThcGriz/ly dtx.'s not keepa Zc- 
niih-fH»wcred XT running reliably . but its lest 
peiidrmances were good and it gives an XT 
alntost an hour of running time. 

CiRCLt 676 ON READER SERVICE CARO 


Enrentency Power System B('425FC 

Tnpp Lite 

5(X)N. Orleans 

(Thicago. IL 60610 

(312)329-1777 

List Price: $599 

In Short: The problems outweigh the merits 
with the BC' 425FC', The quality of its power 
output IS relatively pix^r. and voltage regula- 
tion is irK'imsistcnt. It does keep a Zenith- 
equipped XT mnning despite the fact that its 
swiichnm time is fairly slow . 

CiRCk- 66fl ON READER SERVICE CARO 
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keep an XT running for over 1 'h hours. It 
switches fast enough to keep a Zenith- 
equipped XT running without a glitch — 
even though the PC Magazine Labs test 
measurement showed it to be relatively 
slow, requiring just under 23 milliseconds 
to change over during brownouts and un- 
der 12 milliseconds during power failures. 

One compromise in reducing the size of 
the BC 425FC was power quality. Its out- 
put is a strict square wave, with its voltage 
reduced to give a nominal 1 20-RMS volt 
output. Its voltage regulation is not very 
good, either. With no load, it measured an 
almost scary 154 volts; with an XT as load, 
it was still high, 137 volts, but fell to 129 
during the backup period. It also switches 
to backup power at a relatively (if not dan- 
gerously) low 98 volts. 

Half of the inside of the 6 -inch-high by 
9-inch- wide by 14-inch-deep case is taken 
up by a single large 12-volt battery. The 
tear half of the steel chassis is filled with 
transformers, three circuit boards, and a 
tangle of wires. An aluminum plate, which 
serves as a heat sink for the power semi- 
conductors, divides the chassis in half. 
Convection cooled, the BC 425FC has no 
fan and operates almost noiselessly, even 
when the battery supply is in use. 

Two neon indicators dress up the other- 
wise blank black front panel: a yellow 
lamp indicates line power is available, and 
a red lamp lights to tell you battery power 
is in use. 

All connections and controls are on tbe 
rear panel. Four grounded outlets are pro- 
vided as well as an on/off switch and an 
alarm-defeating slide switch. Two push- 
to-reset circuit breakers are also mounted 
on the back panel, one to protect the input 
line and the other the inverter. 

A loud, defeatable continuous tone 
sounds during power failures. No contacts 
are provided for external alarms or addi- 
tional batteries. 

Tbe BC 425FC waits 5 seconds after 
power is restored before switching from 
battery-powered to straight-through opera- 
tion. Ordinarily that would be a positive 
feature, but the BC 425FC must also sup- 
ply battery power — complete with alarm 
tone — for 5 seconds when it is initially 
turned on. Not only is the alarm discon- 
certing, but when the battery is low, the 
changeover relay chatters madly and the 


device never really finds a happy mode of 
operation. 

Although none of the shortcomings of 
the non-UL-listed BC 425FC is fatal, there 
are enough of them to make other devices 
more desirable. 

SPS-300 

Sola Electric's SPS-300 is a standby power 
supply small and stylish enough to set up 
next to your XT without either a building . 
permit or an aesthetic license, yet it’s pow- 
erful enough to keep your system running 
through a blackout almost 15 minutes 
long. 

The 6 '/ 2 -inch-high by 4 y 4 -inch-wide by 
13-inch-deep steel case neatly houses a 
single, full-length circuit board, a large 
transformer used during backup, and a 
large gel-cell battery. A mechanical relay 
switches output from line to battery during 
brownout and failures. 

Four grounded outlets are provided on 
the back panel, all connected in parallel. 
One fuse, in the primary circuit, is accessi- 
ble without removing the case. Three other 
fuses are tucked away inside. User con- 
trols include two switches: a momentary 
rocker switch that allows you to test the de- 
vice by manually switching over to stand- 
by power for as long as the switch is 
pressed or cutting off the alarm tone; and a 
larger rocker switch that turns the output 
power of the device on and off. 

When power is present, the SPS-3()0 
passes it along without regulation to what- 
ever devices are connected to its output, up 
to a total load of 2.5 amps. When input 
voltage fails or dips below 104 volts, the 
SPS-300 switches to battery power and 
supplies 60-Hz, short-duty-cycle square 
waves, synchronized to power-line fre- 
quency, to the devices it protects. It also 
sounds a brief, audible alarm to alert you to 
the power failure. No external alarm con- 
tacts are available. 

The SPS-300 returns to its standby con- 
dition when line voltage again reaches 109 
volts or above. Voltage regulation during a 
power outage is very good. Another warn- 
ing, almost exactly 1 minute before back- 
up power is exhausted (assuming you are 
drawing the load of a standard IBM PC- 
XT), is sufficient to allow you to continue 
normal computing and shut down your 


system without losing any of your work. 

Switching time during sags was among 
the fastest measured, 5.4 milliseconds, 
and about the same during total blackouts. 
It was not fast enough to keep a Zenith- 
equipped XT running, however. The SPS- 
3(X) is UL listed. 

SPR-350 

Elgar Corp.’s SPR-350 is a chunky (6 
inches high by 1 1 inches wide by 1 3 inches 
deep) standby power supply with the rated 
ability to carry an XT or AT through most 
outages, 350 VA. Somewhat squat and un- 
stylish, the Elgar would fit comfortably 
under a desk. 



2fact file 


SPS-300 

Sola Electric 

1717 Basse Rd. 

Elk Grove Village. IL 60007 
(312)439-2800 

List Price: $S99 

In Short: The SPS-300 is small in size but 
adequate in power. It will keep a PC running 
for almost IS minutes. Voltage regulation is 
good, and swUch-on time is very fast. 


OnCLEeSZ ON READER SERVICE CARD 

SPR-350 

Elgar Corp. 

9250 Brown Deer Rd. 

San Diego, CA 92121 

(800)854-2213 

(800)44-ELGAR 

List Price: S625 

In Short: The lack of adequate voltage regu- 
lation makes it inqx>ssible U) recommend the 
SPR-3S0 despite its good workmanship. And 
while its blackout switch-on time is line, its 
brownout time is unsatisfactory. 

CIRCLE 873 ON READER SERVICE CARO 

DataSaver 400 

Cuesta Systems Corp. 

3440 Roberto Q. 

San Luis Obispo. CA 93401 
(805)541-4160 

List Price: $695 

In Short: It's only 2 inches high, but the Da- 
taSaver performs well, providing an XT widi 
34 post-blackout minutes of potver. Voltage 
regulation is marginal, but its switcb-on time 
is one of the quickest for an SPS. 

CIRCLE aao ON READER SERVICE CARO 
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Throughout the unit, the made-in-Mex- 
ico workmanship rates quite high — with 
the exception of the remote-indicator con- 
nector. This connector, a female DB-25, 
appears to be an afterthought grafted on. A 
full 25-wire ribbon connector is folded 
through the seam where the aluminum 
case closes, only to be crudely chopped off 
inside with a single pair of wires wander- 
ing off toward the main circuit board. 

The three varistors attached to the out- 
put receptacles as surge protection also 
look like an afterthought in comparison 
with the compact and neatly laid-out inter- 
nal circuitry. 

Standby power is supplied by four 
gelled-electrolyte batteries connected in 
series. No external connections are provid- 
ed for auxiliary batteries. With the internal 
batteries alone, it was able to keep our test 
XT running for a full SO minutes. 

The SPR-350 has four grounded outlets 
on the rear panel. On the front is the single 
control, an on/off switch, and an indicator 
light. A fuse in the primary circuit is acces- 
sible on the rear panel . A hise in the battery 
circuit is hidden inside the unit. 

The unit is quiet until the power fails, 
then hums slightly and a warning beeper 
intermittently sounds. Performance is not 
up to the standard of the workmanship. 
Output is unadorned square waves. Volt- 
age regulation is poor. When the battery 
initially kicked in, with no load, the output 
was measured at an unnerving 153 volts — 
which may just be mote dangerous than 
what the device is supposed to protect your 
PC from! (Even with an XT attached, 135 
volts were measured at its outputs.) 

During a simulated brownout, switch- 
ing times were as high as 30.8 millisec- 
onds. not fast enough to keep an XT with a 
finicky Zenith power supply tunning. It 
did, however, switch much faster during 
total blackouts, in under 7 milliseconds. 

The dangerously high ouqiut voltage 
and lack of UL listing militate against a 
reconunendation of the SPR-350. 

DataSaver 400 

When you first look at Cuesta Systems 
Corp.'s DataSaver 400, you might think 
that the unit is very optimistically rated; 
you’d never expect 4()0 watts from a 2- 
inch-high package that fits neatly under- 


neath a monitor. Slide off the lid, and you 
may revise your thinking. 

Inside is one of the cleverest engineer- 
ing jobs around. The left and right sides of 
the case ate lined for their full length with 
gelled-electrolyte batteries, connected in 
series to produce 24 volts and able to keep 
the system running for a full 34 minutes 
with an XT as the load. 

In the center is a toroidal power trans- 
former. A compact circuit board behind 
the front panel completes the design. The 
combination of the high performance, 
compact toroidal transformer, and the rela- 
tively high voltage of the system lets the 
DataSaver deliver so much for its small 
size. 

The DataSaver wins high marks for its 
convenience features in addition to its re- 
markable packaging. It has three grounded 
outlets on its rear panel that are protected 
by backup and a single outlet that is not — a 
perfect place to plug in your printer (as 
long as it doesn't draw too much power: a 
Hewlett-Packard Laserjet tripped the cir- 
cuit breaker that protects this outlet). Thus 
the DataSaver can do double duty as a 
power distribution system , 

This resettable circuit breaker affords 


line voltage protection only to the conve- 
nience outlet (battery power is protected 
by an internal fuse). The system will con- 
nect to external battery power and can even 
be used as an inverter to power your com- 
puter or what have you at a primitive , pow- 
erless location. (Of course, it requires a 24- 
volt battery supply!) 

A front-panel rocker switch controls 
output power. Two LEDs indicate the 
mode of operation. One changes color 
from green to red and flashes when power 
fails; the speed of flash increases when the 
battery supply starts to run low. The other 
LED, which is yellow, indicates that AC 
power is available and that the internal bat- 
tery charger is functioning properly. A 
beeper sounds when the red/green LED 
flashes to give audible indication of fail- 
ure. The beeping may be permanently de- 
feated by changing an internal jumper, but 
it carmot be temporarily silenced. 

The DataSaver produces a reduced- 
duty-cycle rectangular wave, synchro- 
nized to the power line, that has the same 
peak and root mean squared (RMS) values 
(a geometric average) as a sine wave. It has 
built-in noise and spike protection, howev- 
er, only between the hot and neutral lines. 
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Notq)ads to niim 


^ denotes IBM-AT compatibility. 

* denotes IBM-PCjr compatibility. 

(call for Specific requirements) 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at 
press time. 


Alpha Software (not copy-protected) 
*^Keyworks2.0 $49. 

• ^Alpha/three 229. 

Ashton>Tate (copy-protected) 

✓dBase III Plus 1.0 call 

✓Framework 111. 0 call 

✓dBase III Plus LANpak call 

Best Programs I'nof copy-protected) 

✓PC/Fixed Asset System 3.1 299. 

Bible Research ()nof copy-protected^ 

• ✓THEWORD3.1 rKdVBfb/e; 159. 

• ✓THEWORD3.1 (NlVBible) 159. 

Borlarxl International (not copy-protected) 

• ✓Turbo Tutor 2.0 24. 

• ✓Turbo Database Toolbox 1.2 41. 

• ✓TurboGraphixToolboxl.O 33. 

• ✓Turbo Editor Toolbox 1.0 41. 

• ✓Turbo Gameworks 1.0 41. 

• ✓Turbo NewpakfGameworks and fdrtod •• 52. 

^Turbo Lightning 1.0 59. 

• ✓Word Wizard 1 .1 (requires Lightning) . . . . 41 . 

• ✓Turbo Pascal 3.0 W/BCD& 8067 support 59. 

• ✓Turbo Prolog 1.0 59. 

• ✓Turbo Family Jumbo Pack 147. 

• ✓Sidekick 1 .5 51. 

• ✓Traveling Sidekick ^reg. S/dek/ckJ 43. 

• ✓Traveling Sidekick w/Sidekick 73. 

• ✓Reflex 1,1 87. 

• ✓Reflex Workshop 1 . 1 41. 

• ✓Superkey 1 . 1 41. 

• ✓Superkey/Sidekick Package 69. 

BPI Accounting Software 
fnot copy-protected; 

✓Generiu Accounting C. 13 299. 

✓Business Builder 399. 

Breakthrough (not copy-protected) 

✓Timeline 2.0 239. 

Broderbund (copy-protected) 

• ✓Print Shop 35. 

• ✓Graphics Library 1 22. 

• ✓Graphics Library 2 19. 

Computer Associates (not copy-protected) 

✓SuperCalc4 call 

Dac Software (not copy-protected) 

✓DacPort 19. 

✓Dac Mate 26. 

✓Dac Easy Word 32. 

✓Dac Easy Payroll 32. 

• ✓Dac Easy Accounting 45. 

Decision Resources (copy-protected) 

• ✓Sign-Master 5.1 157. 

✓Diagram-Master 5.0 207. 

• ✓Chart-Master 6.1 237. 

• ✓Map-Master 1.0 245. 


PC Connection 
Software Special 

through September 30, 1986 

INFOCOM 

• ✓Cornerstone 5.2 

Powerful, easy-to-learn database manager 
that is fully relational, menu or command- 
driven, and now remarkably inexpensive. 

• Not copy-protected 

• Personalized, on-screen help 

• Interactive tutorial 

• Automatic indexing 

• Full-screen editing 

• Import from a variety of other file types 

• Powerful query language 

• In its recent survey of Relational 
Databases, PC Magazine called 
Cornerstone "Flexible, convenient, and 
a hot contender" 


ForthelBM-PC,XTandAT $59. 


Executive Systems (not copy-protected) 

2.0 (file Si directory manager) 37. 

5th Qener^on (copy-protected) 

✓Fastback5.03 97. 

Punk Software (not copy-protect) 

• ✓Sideways 3.11 39, 

Graphic Communications 

✓ Freelance ("nofcopy-profected; 199. 

Great American Software 
(not copy-profecfed; 

✓One Write Plus 1 .01 159. 

Harvard Associates (not copy-protected) 

• ✓PC LOGO 2.0 89. 

Infocom (not copy-protected) 

✓Cornerstone 5.2 special 

LIfetree (not copy-protected) 

• ✓VolkswriterS 1.0 147. 

Living Videotext 

✓ThinkTank2.1 (copy-protected) 105. 

✓Ready 1.0 ('nofcopy-profecfed) 49. 

Micro Education (MECA) (copy-protected) 

• ✓Managing Your Money 2.0 115. 

✓Managing the Market 79. 

Micropro (not copy-protected) 

• ✓WordStar 3.31 179. 

✓WordStar Propak 3.31 259. 

✓WordStar 2000 Plus Release 2 285. 

Microrim ^nof copy-profecfed; 

✓Extended Report Writer 1.3 85. 

✓Clout2.0 135. 

✓R:base 5000 1.01 359. 

✓R:base System V call 

MicrosoR (not copy-protected) 

✓Windows 1.01 65. 

✓Multiplan 2.0 119. 

✓Microsoft Word 3.0 247. 

• ✓Microsoft Project 2.0 239. 

• ✓Microsoft Chart 2.0 197. 


The following Microsoft mice now come wrth 
PC Paintbrush 3. 0 software: 

✓Microsoft Bus Mouse with software 5.0 $127. 

• ✓Microsoft Serial Mouse vwth software 5.0 135. 


LANGUAGES 

✓Quick Basic 2.0 69. 

• ✓Macro Assembler 4.0 105. 

✓Pascal Compiler 3.31 175. 

✓Fortran Compiler 3.31 205. 

• ✓C Compiler 4.0 289. 

Microstuf (not copy-protected) 

• ✓Crosstalk XVI 3.61 95. 

✓Remote 1.3 95. 

MIgent Software (not copy-protected) 

✓Ability 1.0A 65. 

MuttiMate International (not copy-protected) 

• ✓MultiMate3.31 call 

✓MultiMate Advantage 3.6 call 


Nantucket Software (copy-protected) 

^cupper (Winter ‘65 version) 349. 

Paperback Software (copy-protected) 

• ✓VP-Planner1.0 57. 

• ✓VP-lnfo1.0 57. 

PersonIcs (not copy-protected) 

✓SmartNotesl.O 49. 

Peter Norton (not copy-protected) 

• ✓Norton Commander 1.0 36 

• ✓Norton Utilities 3.1 59. 

Quarterdeck (not copy-protected) 

✓DESQView1.2 65. 

Satellite Software (not copy-protected) 

• ✓WordPerfect 4.1 239. 

Simon & Schutter (not copy-protected) 

• ✓Webster’s NewWorld Speller 1.2 39. 

Software Group (not copy-protected) 

✓Enable 1.1 call 

Software Publishing (copy-protected) 

• ✓PFS:ReportB:01 77. 

• ✓PFS;FileB:01 84. 

• ✓PFS:GraphB:01 84. 

• ✓PFS:WriteC:01 84. 

✓Harvard Presentation Graphics A:00. . . . 245. 
✓HarvardTotal Project Managerl.1 289. 

Not copy-protect^ versions due to be released 
soon— call. 

Springboard (copy-protected) 

• ✓Newsroom 35. 

• ✓Clip Art Volume 1 ('/brA/ewsroom; 19. 

• ✓Clip Art Volume 2 flfor Newsroom; 25. 

True BASIC, Irtc. fnof copy-profecfed; 

• ✓True BASIC 109. 

✓True BASIC Fireworks Bundle 159. 

Unison fcopy-profecfed; 

• ✓Printmasterl.1 37. 

• ✓Art Gallery 1 22. 

TRAINING 

ATI (copy-protected) 

• ✓SX/IL BUILDER PROGRAMS 

Intro and How to Use: 

PC-DOS MS-DOS 

Compaq Typing Tutor 

IBM-PC BASIC each 33. 


For the IBM-PC (XT & AT) exclusively. 


ber-crundiers. 


* TRAINING POWER PROGRAMS 
How to Use: 

Lotus 1 -2-3 WordPerfect dBase III Plus 


WordStar Displaywrite 3 

Symphony each $43. 

Individual Software (copy-protected) 

★ v-The Instructor II 26. 

★ ^Professor DOS 33. 

★ ✓Tutorial Set fdofh /ferns adovej 49. 

★ ✓Typing Instructor 26. 

★ ✓Training for Lotus 1-2-3 (for vers. 1A&2) . . 37. 

★ ✓Training for dBase III 37. 

★ ✓Training for Project Management 49. 

Simon & Schutter (not copy-protected) 

★ ✓Typing Tutor III 33 


EDUCATIONAL 

Ail educational programs listed are 
copy-protected. 


Barron’s 

★Computer SAT 35. 

Designware (reqs. graphics brd.) 

★ Spellicopter (ages 6 fo adult) 22. 

Eduware (reqs. graphics brd.) 

★ Algebra 1,2,3, or 4 22. 

Harcourt Brace Jovanovich 

★ ✓Computer SAT 49, 

Stone (reqs. graphics brd.) 

★ ✓My Letters.Numbers.Words fages 1 to 5). . 29. 

★ ✓Kids Stuff (ages 3to8). . . 29. 

The Learning Company (reqs. graphics brd.) 

★ ✓Reader Rabbit fages 5 fo 7; 26. 

★ ✓Rocky’s Boots /ages 9 and up^ 32. 


RECREATIONAL 

All recreational programs listed are 
copy-protected except where noted. 


Blue Chip 

★ ✓Baron 32. 

★ ✓Millionaire 32. 

Electronic Arts (reqs. graphics brd.) 

★ ✓Pinball Construction Set 24. 

★ ✓Music Construction Set 26. 

★ ✓Dr J/Larry BirdOne-on-One 28. 


Hayden Software (reqs. graphics brd.) 

* ^Sargon\\\ (highest rated Chess program). . 32. 

Infocom (not copy-protected) 

Difficulty levels shov/n in italics 

* ^JUNIOR 

Seastalker 25. 

^STANDARD 

★ Enchanter * the Witness ★Planetfall 

★ Cutthroat ★Wishbringer ★ZorkI 


★ Ballyhoo Fooblitzky 

★ Hitchhiker's Guide each 24. 

* ^ADVANCED 

Zorkll Zorklll Sorcerer 

A Mind Forever Voyaging each 27. 

* ^EXPERT 

Spellbreaker Suspended each 29. 


PC Connection 
Hardware Special 

through September 30. 1986 

MOUSE SYSTEMS 

• ✓PC Mouse w/PC Paint + 

Three button optica! mouse with mousepad 
plugs into 25-pin serial port. Comes with PC 
Paint Plus drawing software and a free prize 
(almost like Cracker Jacks!) 

• Mouse has 3-year warranty 

• Includes pop-up menu software with 
built-in menus for Lotus 1-2-3, dBase. 
WordStar, and more 

• PC Paint Pius freehand drawing program 
can create graphs, slides, transpar- 
encies, and just plain nice pictures 

• Supports the EGA in full 16 colors, also 
C(3A and Hercules Monochrome 
Graphics 

• Will print out on many dot matrix and 
color printers, also many plotters 

ForthelBMPC.XT, ATandPCjr . . . $127. 
FREE PC Connection Stuffed Mouse (great 
gift idea!) with this Mouse Systems Mouse 
while supplies last. 


Invisiclues (hint booklets). Specify game ... 6. 
Microleague Sports (reqs. graphics brd.) 

★ ✓Microleague Baseball 25. 

Microprose (reqs. graphics brd.) 

★ ✓F-15SrikeEagle 22. 

Microsoft (reqs. graphics brd.) 

★ ✓Flight Simulator 2. 12 32. 

iStep Software (reqs. graphics brd.) 

★ p'Gdtf's Best (Pinehurst or St. Andrew's ). ... 32. 

Parlor Software 

★ ✓ Bridge Parlor (besfB/’/dges/mu/af/on) .... 49. 

PCSoftware (hof copy-profecfed; 

★ ✓Championship Blackjack 25. 

Sierra OrvLine (reqs. graphics brd.) 

★ ✓King’s Quest II 33. 

Simon & Schuster (reqs. graphics brd.) 

★ ✓StarTrek/Kobayashi 27. 

Spectrum Holobyte (reqs. graphics brd.) 

★ ✓GATO 27. 

Sublogic (reqs. graphics brd.) 

★ ✓Night Mission Pinball 29. 

★ ✓Jet 33. 

★ ✓Scenery (airport) disks for Jet each 1 5. 

★ ✓Package of all 6 Western Airports 69. 


1 - 800 / 243-8088 
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XOfl (not copy-protected) 

✓NFL Challenge (be the coach) $79. 

HARDWARE 

Manufacturer's minimum limited warranty 
period is listed after each company name. Some 
products in their line may have longer warranty 
periods. 


AST Research ... 1 to 2 years 

SixPakPlus 64k irKJudes Sidekick vers. 1.5 

not copy-protected &DESQView 169. 

SixPakPlus 384k (fuHv populated) 219. 

SixPackPremium 5 1 2k C/S/P upgrades to 
1 Meg. fuSy compatible v/ith LOTUS/INTEL 
exparided memory speci^tion(EMS). . . . 369. 

✓ AST-5251 -11 579. 

✓ Advantage 128k upgracteabfe fo 1.5 Meg 
includes Sidekick version 1.5 not 

copy-protected 369, 

RAMoaoe! upgrades to 2Mb call 

✓ RAMoaoe! AT upgrades fo 2Mb call 

Both RAMpage boards support EMS and fuHy 
support EEMS. 

Amdek ... 2 years 

✓Video 31 OA mono monitor (amber) 159. 

*^Co\OT 722 -RGB (EGA compatible) 519. 

Compucable ... lifetime 

Plastic Keyboard & Drive Cover Set 15. 

✓IBM Mono Screen Enhancement 17. 

Cuesta ... 1 year 
Uninterruptable power backup units 

✓Datasaver 400 WATT call 

Curtis ... lifetinM 
ACCESSORIES 

★ ✓Low Profile Tilt and Swivel Pedestal 25. 

✓PC Pedestal (5br /AM Mono Of Cofor) 27. 

Portable Pedestal (for portable computers) . . 36. 

✓Printer Starrd 18. 

Sy^em Stand (fof/SM-PC& XT) 19. 

★ ✓Universal System Stand 25. 

✓Crystal 300 WATT (Une conditioner) 159. 

CABLES 

★Smartmodem to IBM Cable 17. 

✓Keyboard Extension Cable (3 fo 9 feef) .... 27. 
✓Extension Cables for IBM Morx} Display ... 33. 
✓Colorand Monochrome Extension cables. . 39. 

★ ✓Printer-to-IBM cable 17. 

SURGE SUPPRESSORS 

★ ✓Safestrip 21. 

★ ✓Diamond (6 ouftefs) 29. 

★ ✓Emerald('6ouffets,-6ftcorc9 36. 

★ ✓Sapphire (3 ouftets/EMf^F/ffiterecO 47. 

★ .--Ruby (6 outlets; EMI/RFI ^tered; 6 ft cord) .. . 55. 

★ ✓Commarxl Center SPECIAL 79. 

DCA ... 1 year 

✓Irma 769. 

Epson ... 1 year 

★ ✓FX-85 printer (^column) call 

★ ✓FX-286 printer (736 co/umn) call 

★ ✓ LX-80 printer (TO column) call 

★ ✓LQ-1000 printer (136oolumn) call 

★ ✓Printer-to-IBM cable 15. 


For the IBM-PC (XT & AT) exclusively. 
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Hayes ... 2 years 

.^Smartmodem 300 $139. 

.^Smartmodem 1200 389. 

✓Smartmodem 1200B|W>^martcom//^ .... 349. 

.-Smartmodem 1200B (ho software^ 319. 

.'Smartmodem 2400 589. 

►'Smartmodem 24008 (w/Smartcom II) ... . 529. 

..'Smartcom II 2.1 ('software^ 89. 

Hercules ... 2 years 

.^Hercules Ck)ior Card fioara/te/pohj 159. 

..'Hercules Graphics Card Cpara/te/poh) ... . 189. 


Intel ... chips; 1 yean boards: 5 years 

Above Board PC 64k (upgrades to 2 Meg/ . call 
.-Above Board AT 128k (upgrades to 2 Meg) call 
Above Board PS 64k C/^P (upgrades to 1.5 


Meg) call 

.-Above Board PS AT S/P (upgrades to 1.5 Meg or 

higher w/piggyback) call 

Q0Q7 (for IBM-PC& XT) 129. 

8087-2 ('works or? 8 M/izcomputersj 177. 

.-80287 (for 6 or 8 MHz IBM-PC AT) 225. 

^80287-8 (for 10 MHz & faster IBM-PC AT). . 269. 
Kensington Microware ... 1 year 

.-Masterpiece 94. 

.-Masterpiece Rus. 129. 

.-Printer/portable computer stand 17. 

keytronic ... 90 days 

51 50 keyboard 115. 

5151 keyboard (fcte/uxe^ 169. 

Kraft ... 1 year 

.-Joystick 29. 

.-/Vew/ 3 Button Joystick 35. 

Mouse Systems ... 3 years 

.-PC Mouse with PC Paint + special 

.-PC Mouse with Ready and PC Paint+. .. . 149. 
NEC ... 90 days 

-•Multisync monitor (EGA compafibtej 549. 

NSI Logic ... 1 year 

--EPIC (video adapter. EGA compatible ) .... 279. 
Orchid Techfwiogles ... 1 to 2 years 
Cofxauest Multifunction Board Ok upgrades 
to 2Mb. toiiy supports LOTUS/INTEL exparnded 

merTToryspecr^tton ('E/WSJ 264. 

- PC Net Board 319. 

- Eccell Multifunction Board for the AT 399. 

Tiny Turbo 266 459. 

PC Turbo 286ew/1 Meo 749. 

Turbo EGA call 

- EGA 359. 

Paradise Systems ... 1 year 

-Color/Morx)Card 149. 

Rve Pack w/384k 159. 

-Auto Switch EGA 359. 

Princeton Graphics ... 1 year 
-MAX-12E Ambermonochromemonitor .. 179. 

-HX-t2 RGB monitor (690x 240) 449. 

-HX-12E (EGA compafipfe) 539. 

Quadram ... 1 to 2 years 
Expanded Quadboard 

Ok (upgracfes to 384k^ 129. 

(fully populated) 179. 

- Mlcrofazer Printer buffer 64k foarallefi .... 159. 

- QuadEGA+ Thalf-cardI 369. 

-Quadboard AT 128k 369. 


PC Connection 
Service Center 

Did you know that we are an authorized 
Epson and IOMEGA service center? We 
typically offer twenty-four hour turnaround 
on serviced items. Our labor charge is only 
$25 per hour. Call 1-800-PCC-TECH 
extension 1 38 for a free telephone 
diagnosis. 


SMA ... 20Klay money-back guarantee 

PC-Oocumate Keyboard Templates 
available tor: 


DOS/Basic 2.0-2. 1 
-DOS/Bastc3.0-3.1 
-Lotus 1-2-3 
-Symphony 
Framework 


-Muttimate 
WordStar 
-WordStar 2000 
Turbo Pascal 
-WordPerfect 


-dBase III each $12. 


Toshiba ... 90 days 

All Toshiba fxinters listed are 24 pin dot matrix. 


*-P321 serial/paraJlel printer (80 co/.) 519. 

*-P351 serial/paraJlel printer (f 36 00 /.^ .... 1089. 

★ -Toshiba Til 00 PLUS Laptop Computer . . call 

* -T oshiba T3 1 00 Laptop Computer call 

Video? ... 2 years 

-VEGA (ha//-carcO 369. 


DRIVES 


MEMORY 

64k‘Memorv Upgrade Set for IBM-PC or XT 


system board or any memory board 

150 nanosecond (set 0^9^ $15. 

- 1 28k Memory Upgrade Set for IBM-AT 

System Board (9 chips piggybacked) 39. 

- 256k Memory Upgrade Set for any 
IBM-AT memory board (9 chips) 39. 


DISKS 


All disks have a lifetime warranty. 

DS/DD Disks for the PC & XT (40 TPI). 

★ -Verbatim Datalife(f Odste per faoxj 15. 

★ -Maxell MD-2()0d/s/csperbox; 19. 

DS/HIgh Density Disks for the AT (96 TPI). 

-Fuji(f0d'skspefbox^ 27. 

-Verbatim(10cfe/cspefbox) 29. 

-Maxell(70cfis/csperboxJ 34. 

*^F\\p Sort (holds 75 disks) 15. 

★ -Kalmar Teakwood Disk Holder (holds 50) 1 9. 

★ -Kalmar Teakwood Disk Holder (holds ido) 29. 

★ -FlopplcleneDiskDriveCleaner(5y4”y ... 18. 

★ -Innovative Concepts Rip n' File 50 16. 


INFORMATION SERVICES 

CompuServe 

★ -CompuServe Information Service 

includes subscription, manual. 5 hours of connect 
time, monthly put^catior^s) 24. 


IOMEGA ... 90 days 

-Bernoulli Box 20 Meg W/PC2 card 1849. 

-10 Meg cartridge 51. 

-Bernoulli Box 40 Meg W/PC2 card 2449, 

-PC2B (Bootable) Card 229. 

-20 Meg cartridge 69. 

-Bernoulli Box Care Kit 79. 

Mountain Computer ... 1 year 

Drive Card 20 Meg call 

Drive Card 30 Meg call 

PC Connection ... 1 year 

20 Meg Hard Drive Card 489. 

Seagate ... 1 year 

20 Meg Internal Hard Drive (vr/dontroHerand 

cabtesj 409. 

-20 Meg Interna! Hard Drive for the AT ... . 569. 

TEAC ... 1 year 

FD-55BV Drive (5 Vi * half-height) 109. 

Toshiba ... 90 days 

PC,XT36OkDrive(5V4"haff-he<g/?0 109. 

-AT360kDrive(5V<"ha/f-heghO 117. 


1 - 800 ^ 3-8088 
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OUR POLICY 

e We accept VISA and MASTERCARD. 

(Only on U S. & Canadian orders.) 

• No surcharge added for charge orders, 
e Your card is not charged until we ship, 
e if we must ship a partial order, we never charge freight 
on the shipmentfs) that complete the order, 
e No sales tax. 

a All shipments insured; no additional charge, 
a Allowl week for personal artd company checks to 
dear. 

a UPS Next-Day-Air available, 
a COD max. $1 000. Cash or certified check, 
a 120 day limited warranty on at products.* 
a To order, call us anytime Monday thru Friday 9:00 to 
9:00, or Saturday 9:X to 5:30. You can call our 
business offices at 603/446-3383 Monday through 
Friday 9:00 to 5:30. 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 
Continental US: For monitors, printers, and drives, 
add 2% for UPS ground shipping. Call for UPS Blue or 
UPS Next-Day-Air. For all other items, add $2 per order 
to cover UPS shipping. We will autom^icaliy use UPS 
2nd-Day-Air at rx> extra charge if you are more than 2 
days from us by UPS ground. Hawaii: For monitors, 
printers, and drives, actual UPS Blue charge will be 
added. For an other items, add S2 per order. Alaska 
and outside Continental US: Call 603/446-3383 for 
information. 

CIRCLE 339 ON READER SERVICE CARD 




PC Precision. 


The Big Bleep. 

ome people still think mail order is a slapdash 
operation where quantity is king and quality the 
banished prince. Obviously they’ve never seen our 
product interrogation room (a.k.a. tech department) here 
in Marlow, NH (pop. 552). Every day, programs and peri- 
pherals swa^er in, acting like they're the greatest thing 
since bottled water. After hours of grueling experiments, 
many emerge victorious. The rest staler out humili- 
ated, defeat^, begging us not to reveal their tragic 
flaws. 

The Long Good Buy. 

These days any company can gel 
an 800 number, set up a ware- 
house, fill it with boxes and labels, 
park a tractor trailer at one end, 
and call itself a mail order house. 

But it takes a mad lust for truth 
to really serve micro users. Who 
knows what evil lurks in the hearts 
of circuit boards and software? 

We do. 


We give all our products the third degree, so we can 
give all our customers the straight scoop. Like whether 
that word processor will support your printer. Or if those 
two memory-resident programs can peacefully co-exist. 
Or if that graphics card can keep up with your new 
monitor. 

It's a jungle out there, folks. But we've gathered the 
evidence and the verdicts are in. 

Choose your weapon. 

A customer from California writes: “Your technical sup- 
port is great! But how do I open my 
computer?" With the PC Connection 
8-piece Tool Kit. of course. The 
solution to any installation intrigue. 
A $29.95 value— we’ll send one 
free to everyone who places a $750 
order between now and Sept. 30. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, call ahead to make sure 
what you want is in stock. 




Master your micro with a free PC Connection 
Tool Kit. Screwdrivers, nutdrivers, chip puller, 
inserter, and more. Offer not available to com- 
mercial accounts. Limit one per customer. 


For the IBM-PC (XT & AT) exclusively. 
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■ BACKUP POWER 



Cloch%ise from the top right: Para Systems’ Minuteman 500, Control Technology' s RBS=AC 
Zero Switch. Sun Research’s SR-3. and American Power Conversion Corp. ’s 450 AT+ . 


No ground-mode protection is afforded. 

The DataSaver's voltage regulation 
was marginal. With an XT as load, its out- 
put rose as high as 1 34 volts. It is also rela- 
tively insensitive to brownouts, allowing 
line voltage to tumble to 99 volts before 
kicking on with some relay chatter. 

Although the DataSaver was among the 
faster standby supplies, switching in under 
17 milliseconds during outages and just 
under 13 milliseconds during simulated 
brownouts, it was not fast enough for an 
XT with a Zenith power supply. 

Overall, 1 found the DataSaver likable, 
primarily because of its convenient size, 
and it would be a welcome addition to any 
system other than a Zenith-equipped XT. 
It is UL listed. 

SR-3 

Sun Research's SR-3 is a standby power 
supply nominally capable of supplying 
300 VA when line power fails. However, 
it has little to recommend it for protecting 
personal computers. 

The SR-3 was among the slowest 
switching of the standby supplies we test- 
ed, requiring 28.6 milliseconds to change 


over to battery power during a simulated 
blackout. Its brownout performance was 
even worse — it passed through power line 
sags that dipped as low as 95 volts. Never- 
theless, it was capable of keeping an As- 
tec-equipped XT running (although not 
one with a Zenith-made power supply). 

Despite the low changeover voltage, af- 
ter the battery supply of the SR-3 had 
switched on, voltage regulation was very 
good; it kept within a volt of 1 1 7 for the du- 
ration of battery life. The output waveform 
looked something like a sine wave, al- 
though it was rife with distortion. With a 
1 35- watt XT as load, the battery la.sted for 
just over 23 minutes. 

Although its power eapabilties are 
modest, the SR-3 is quite large, 15 inches 
high by 9 inches wide by 25 ‘/r inches deep. 
Little of the vast space inside the SR-3 is 
actually used, however. Its active circuitry 
is mounted on two circuit boards in the up- 
per half of the front of the chassis. The bat- 
tery is just beneath. For its power rating, 
the transformer in the rear is humongous; 
it’s obviously quite conservatively rated. 

The workmanship inside is at best me- 
diocre. The SR-3 looks more like some- 
thing from a custom workshop than a com- 


mercial product. The case was ill fitting, 
and one oil-filled capacitor was particular- 
ly shoddily mounted. 

Perhaps because of the marginal con- 
struction, one aspect of the SR-3 earns it a 
“not acceptable" rating. Its chassis was 
found to be electrically hot during test- 
ing — a genuinely shocking experience. 
Obviously, the device is not UL listed. 

The SR-3 has two battery-backed-up 
outlets on its rear panel, jacks for external 
batteries, and a large circuit breaker pro- 
tecting the battery supply. 

The front panel has three indicator 
lights monitoring the battery charge (high, 
low, and charge), a meter that indicates the 
load current in amperes, an on/off rocker 
switch, and a large lamp that indicates bat- 
tery operation. The SR-3 also gives an au- 
dible indication of power failure. 

The battery in the evaluation sample 
was of doubtful condition. After being un- 
plugged for 2 days, turned off, and with no 
load attached, the battery indicators drifted 
from “high” to “low.” After 2 weeks of 
shutdown, the device refused to turn on 
and supply any electricity at all. even raw 
line voltage, until after the battery received 
a charge. The changeover relay merely 
chattered. 

RBS= AC Zero Switch 

Control Technology's RBS=AC Zero 
Switch was the fastest-switching standby 
power supply we tested. Under blackout 
conditions, its outputs were running on 
battery power in just over a millisecond, at 
the slowest. Its reactions to brownouts 
were somewhat slower, just over 6 milli- 
seconds. but still quick enough to protect 
any PC. Note, however, that to get this 
performance you need the Zero Switch op- 
tion. which is a must if you are protecting 
an XT. 

Rated power is 500 VA, enough even 
for an AT. It was able to run an XT for 50 
minutes. The secret underlying the fast 
switching times is probably the solid-state 
relay inside the case. (Most other standby 
supplies use mechanical relays.) Its sup- 
port circuitry is laid out on three circuit 
boards that fill the case, along with two 
large, series-connected, gelled-electrolyte 
batteries and a large transformer. 

The RBS=AC's designers gave some 
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careful thought to the protection needs of 
the PC. In addition to blackout protection, 
the RBS=AC also includes a noise fdter 
and a novel form of surge protection. Not 
only is its voltage regulation good when 
power dips down, but in the event of a 
surge over 130 volts, the RBS=AC dis- 
connects from the power line and supplies 
the protected device from its battery at the 
normal regulated voltage. 

The output waveform of the RBS=AC 
looks unusual when displayed on an oscil- 
loscope — the company describes it as a 
“harmonically limited rectangular 
wave" — but it appears to power comput- 
ers perfectly well. When tested with a nor- 
mal light bulb as the load, the bulb mo- 
mentarily brightened at the instant of 
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SR-3 

Sun Research Inc. 

P.O. Box 210 
New Duiham.NH 03855 
(603)859-7110 
List Price: $695 

In Short: Mediocre workmanship in- 
side and out earn the SR-3 a ‘'no" vole. It 
was literally shocking to discover that the 
chassis was electrically hot during testing. 

CIRCLE we ON REAPER SERVICE CARD 


RBS= AC Zero Switch 
Omtn^ Technology Inc. 
8200N.aassenBlvd..#I01 
Oklahoma City. OK 731 14 
(405) 840-3163 
List Prke: $699 

In Short: Control Techrwlogy has built the 
fastest-switching power supply around. The 
reason; a solid state relay. The RBS= AC is 
not UL listed, but h provides good power-in- 
temiption protection for any PC. 

CIRCLE eaa ON READER SERVICE CARD 


Minuteman 500 
Para Systems- Inc. 

11425 Mathis St.. #404 
Dallas. TX 75234 
(214)869-1688 
list Prke: $699 

In Short: The Minuteman performed poorly 
during ^ing, and repairs are difTicuh be- 
cause of a lack of identifying markings on the 
circuitry. Its switch-on time is unaccept^Iy 
slow, as well. 

CIRCLE aas ON READER SERVICE CARO 


changeover. However, output voltage of 
the RBS=AC never exceeded the normal 
peak level of the AC power line. The bulb 
brightened because the duly cycle of the 
output waveform was somewhat extended 
until the device settled down (after one or 
two cycles). 

The RBS=AC is compact enough to 
put on or under a desk. 6 inches high by 14 
inches wide by 1 1 inches deep, and it in- 
cludes three grounded outlets, enough for 
most systems. It has two user controls, a 
system on/off switch, and an alarm-defeat 
switch. The RBS = AC overrides the 
alarm-defeat switch when battery power 
gets low and matters really require your at- 
tention. In addition, three LEDs monitor 
the device's status. One indicates normal 
line power, another lights for battery pow- 
er, and a third indicates when the battery 
charge is low. An external circuit breaker 
protects the AC line and an internal fuse 
protects the battery. 

The RBS=AC has but two weakness- 
es: no UL listing and a few unmarked com- 
ponents — specifically power transistors — 
in its circuitry. Such unmarked compo- 
nents can make outside servicing difficult. 
Nevertheless, it rales as one of the few 
staiKiby supplies usable with any PC. 

Minuteman 500 

Para Systems’ Minuteman 500 is a medi- 
um-duty, 500-VA, standby power source 
that's packaged in an unattractive gray 
steel ca.se that would be most at home 
stuffed into a closet. It packs a lot of power 
in that 6'/j-inch-high by 10%-inch-wide 
by 15-inch-deep ca.se, however; four 6- 
volt gelled-electrolyte batteries, to be spe- 
cific, almost an hour of power for an XT. 

A eommensurately large transformer, 
isolated with thin rubber padding to reduce 
hum during operation, no less than three 
separate circuit boards, and a large car- 
tridge-style fuse share the inside of the 
case. 

The Minuteman is made in Taiwan, 
which in itself is neither good nor bad. 
Alas, the integrated circuiLs of internal cir- 
cuitry have had their identifying markings 
removed, making repairs, other than by 
the original supplier, a chancy affair. 

Although literature accompanying the 
Minuteman states that it has three "UL-ap- 


proved" outlet receptacles on the front 
panel, the device it-self is not UL listed. 

Also on the front panel, three LEDs 
serve to monitor the device’s function. A 
green diode indicates that AC power is 
alive and well, a flashing yellow diode in- 
dicates that the battery supply is in .service, 
and a flashing red diode gives a nominal 2- 
minute warning before power runs out. 

■ The Minuteman ’s 
integrated circuits of inter- 
nal circuitry have had their 
identifying markings 
removed, making repairs 
a chancy affair. 


A fuseholder (protecting the primary) 
and two additional controls also bedeck the 
front panel: a red button to silence the pow- 
er failure alarm (which becomes intermit- 
tent when 2 minutes of power remain) and 
an on/off rocker switch. A large fuseholder 
(nonstandard), terminals for an external 
24-volt battery, and two large heat sinks 
are mounted on the rear. 

Metal-oxide varistors, visible inside the 
unit, apparently serve as surge suppres- 
sors. The manufacturer also claims three 
stages of power conditioning. 

Despite its ability to carry a load for 53 
minutes, the Minuteman’s test results were 
disappointing. It is apparently ovenegulat- 
ed, increasing its output voltage to a dan- 
gerous 138 volts under load, as the battery 
charge diminishes. Despite Para Systems’ 
claimed switching time of 1 to 4 millisec- 
onds, under power-sag conditions the 
Minuteman required almost 36 millisec- 
onds to switch to standby power. During a 
simulated blackout, switching took 8.4 
milliseconds (worst case). The output 
waveform is very ragged and is not syn- 
chronized to the power line. 

Because of its questionable perfor- 
mance, its doubtful serviceability, and its 
lack of UL listing, the Minuteman rates as 
a substandard power-protection selection. 
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SPS-400 

Though somewhat large (IS inches high 
by 7 inches wide by 18 inches deep) for its 
AT-sufficient 400 VA power rating. Sola 
Electric’s SPS-4(X) will provide over an 
hour of sine-wave backup power to a stan- 
dard XT. Alas, the SPS-400 lumbers along 
when it comes to switching its output when 
the power fails and is unable to keep an XT 
with a Zenith power supply operating. 

The SPS-400 exhibited definite prob- 
lems handling lower-than-normal voltage 
conditions. After switching over to battery 
power, it required several cycles for its 
output voltage to increase to its nominal 
level. During the transition between line 
and battery power, some strange wave- 
forms were observed. The problem ap- 
pears to be that although the SPS-400 is 
synchronized to the power line, it often 
(but not always) switched on 180 degrees 
out of phase. 

The SPS-400 is also somewhat reluc- 
tant to switch to battery power. Despite its 
specifications, which call for switching 
when utility power dips 15 percent below 
the nomind 120 line voltage, the test unit 
would not switch until power dipped to 98 
volts. Moreover, switching time itself 
rates as only mediocre, 38.6 milliseconds 
during a simulated brownout, almost 17 
milliseconds (the worst case) during a 
blackout. 

Two standard grounded outlets are pro- 
vided on the back panel. AlsothereareaS- 
amp fuse in the primary circuit and a 1 / 4 - 
inch phone jack for connection of a remote 
power-failure indicator. 

The SPS-4(X) also has an intemal-loss- 
of-power indicator — a beeper that sounds 
for approximately 1 second every 20 sec- 
onds. This indicator may well be superflu- 
ous. however, considering the cacophony 
the SPS-400 creates when generating its 
own power. Besides the roar of its internal 
fan, it emits a loud electro-oscilliatory 
whine. In normal operation with line volt- 
age, however, it is very quiet and would be 
a reasonable deskside companion. 

The SPS-400 is well made, with a stur- 
dy welded-steel chassis under its steel 
case. The bottom channel of the chassis is 
connected with a series pair of 28-amp- 
hour (that means big) gel-cell batteries; the 
top contains one large circuit board, a 


transformer, and the fan. 

The only user control is an on/off rocker 
switch on the front panel that illuminates to 
show that normal line voltage is present. 
The unit is UL listed. 

Although it is well made, the SPS- 
400’s performance does not recommend it 
for personal computer applications. 

Micro-250 

Imunelec’s Micr6-250, now sold as the 
MS-300, is a likable, truly uninterruptible 
power supply. Rated at 250 VA, it offers 
perfect protection for any PC or XT against 
any sort of power-line problem. 

Faults with the French-made Micro- 
250 are minor and in no way interfere with 
its operation or the protection it provides. 
Although Imunelec claims its output is 
pure sine wave, PC Magazine Labs test 
photographs show it to be severely 
clipped, although no problem was ob- 
served in operating a PC with it. Rated 
voltage is 120, but nominal output voltage 
was somewhat lower, 1 14 for most of the 
test period, rising somewhat as the battery 
discharged. The markings have been re- 
moved from several components, making 
outside service difficult. 

Although stylistically far removed from 
the look of a PC, the 5-inch-high by 15- 
inch-wide by 10'/2-inch-deep Micro-250 
would not look out of place on or under a 
desk. Its design and workmanship rate as 
top-notch. Inside the brown-enamel-fin- 
ished steel case are a pair of identical trans- 
formers, a couple of circuit boards, and a 
pair of batteries. The back panel is lined 
with heat sinks (watch out for the sharp 
edges!), supplemented by an internal fan. 
The fan is genuinely quiet, probably inau- 
dible in the average office. 

The internal batteries were sufficient to 
power an XT for 20 minutes. For longer 
periods of protection during prolonged 
outages, an external combined battery 
pack and charger is available. 

The Micro-250 has only one output re- 
ceptacle. Two other small connectors dec- 
orate the rear panel; however, their func- 
tion was not documented in the materials 
we received with the unit. An AC line fuse 
is provided on the tear panel; a battery fuse 
is located inside on one of the circuit 
boards. 


Three LED indicators monitor the func- 
tioning of the Micro-250. One indicates 
that AC power is available, another indi- 
cates it is not, and a third indicates over- 
loads. An intermittent beeper, which 
sounds about once every 8 seconds, indi- 
cates a power failure. The only user con- 
trol is a large, square nonilluminated on/ 
off push-button switch. 

The Micro- 250 is UL listed, and it of- 
fers the ultimate in power protection in its 
power range. 


SR.3O 

Sun Research’s SR- 30 is a true unintenup- 
tible power supply, converting battery DC 
to AC whether or not normal line voltage is 
present. It never switches, so its output is 
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SPS-400 
Sola Electric 
1717BusseRd. 

Elk Grove VUlage. IL 60007 

(312)439-2800 

List Price: $845 

In Short: The SPS-4(X) is well made, but its 
per formance di lower-than-normal voltage 
conditions is unsadsfactocy . Swilch-on lime 
is relatively slow. 

CWCLEarS ON READER SERVICE CARD 


Mkro-250 
Imunelec Inc. 

517-G Acorn St. 

Deer Park, NY 11729 
(516)667-1331 
List Price: $897 

In This French-made UPS, rated at 
250 VA, provides the ultimate in protection 
in its power range. Any PC will be well pro- 
tected from any kind (rf powCT inegulaiity. 
The unit is now sold as die MS-300. 

CIRCLE OM ON fgADER SERVICE CARO 


SR-30 

Sun Research Inc. 

P.O.Box 210 

New Durham, NH 03855 

(603)859-7110 

UstPrice:$995 

In Short: Its noise and tar^ size relegate the 
SR-30 to a place far from the desk, but this 
UPS would be a formkhdile contoider if the 
supplied battery were of higher quality. 

CIRCLE eaa ON READER SERVICE CARD 
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never interrupted, even for a moment. 

For its power rating, 300 VA, the SR- 
30 is large (16 inches high by O'/r inches 
wide by 25 inches deep) and heavy, de- 
signed to sit on the floor (and a sound one 
at that). It’s al.so noisy; its cooling fan runs 
constantly. The noise and its appearance, 
like a piece of hefty lab gear, probably rule 
out installing it next to or near a desk; it’s 
more of a candidate for the lab. power 
closet, or wherever you keep your primary 
network server. 

Inside its aluminum case, the SR-30 
looks like a piece of custom-made lab 
equipment, with no fewer than six circuit 
boards and a nest of bundled wiring. Deco- 
raring the front panel are a meter that reads 
the supplied current; a power switch; and 
indicators for high and low battery condi- 
tion, charge, whether the inverter is oper- 
ating. thermal overload, and whether pow- 
er is actually being supplied. The rear 
panel holds two grounded outlets, a prima- 
ry circuit fuse, a circuit breaker, and con- 
nectors for external 12-volt batteries. 

The SR-30’s output is a clean sine 
wave. Because of its UPS design, it has no 
measurable switching time. Further, its 
voltage regulation is superb; it didn’t vary 
throughout the entire test range. 

The principal problem we encountered 
with the SR-30 stemmed from what was 
apparently a defective battery. After 4 
days of charging , it was capable of supply- 
ing our test XT for only ahiout 30 minutes. 
Also, the lower power/imminent failure 
warning came on quite prematurely. Sun 
recommends external batteries (marine 
type, deep cycle), and we have no doubt 
that, equipped with them, the SR-30 
would be a formidable contender. 

Defender 

Computer Power’s Defender is like a big 
brick. Big because its case measures 7 
inches high by 1 7 inches wide by 20 inches 
deep, and a brick because it just sits around 
noiselessly. That’s because, despite the la- 
bel “uninterruptible power supply” on the 
front panel, it’s a standby supply, and 
when power is available it does little more 
than charge its 12 batteries. 

When power fails, it snaps into action, 
supplying up to 600 VA with enough re- 
serve to run a standard XT for nearly 3 


hours. Alas, although it switches to battery 
power quickly, in under 5 milliseconds in a 
blackout and just under 30 when the volt- 
age sags, it’s not fast enough to keep a Ze- 
nith-equipped XT from crashing. 

The output waveform when the battery 
supply is active is a clipped sine wave; out- 
put voltage with an XT as the load is well 
regulated at about 123 volts. It’s sensitive 
to the slightest dips, switching on at 109 
volts and off at 1 18, which means it may 
well operate on batteries for quite some 
time after normal electricity returns. When 
its battery supply is not active, the Defend- 
er does not regulate line voltage. 

The single user control is an on/off 
rocker switch on the front panel. A green 
light above it indicates normal line current 
is available; a red lamp below indicates the 
battery supply is active. 

Four grounded outlets are available on 
the rear panel, as is a primary circuit fuse 
and a connector for a remote alarm. SPDT 
(single pole double throw) contacts are 
provided. The battery circuitry is protected 
by an internal fuse. Although there is an in- 
ternal alarm, it might be unnecessary be- 
cause of the commotion the Defender 
makes when generating its own power — a 


wind-machine-style fan accompanies a 
plaintive electrical whine. 

The circuitry inside is nicely laid out 
with the dozen batteries, connected so as to 
give twin 36-volt banks on the left, trans- 
former, fan, and active circuitry on the 
right. No .sound isolation is used in the 
unit, and the electrical assembly, directly 
mounted on its own suba.ssembly, is di- 
rectly mounted to the chassis. The Defend- 
er is not UL listed. 


mbIfact file 


Drfender 

Computer Power Inc. 

124 W. Main St. 

High Bridge. NJ 08829 
(800)526-5088 
(201)638-8000 
List Price: $1,000 

In Short: The E)efender holds enough re- 
serve to keep an XT alive for 3 hours after the 
li^ts go out and is very sensitive to slight 
dips in voltage. Its switch-on time is fast but 
not fast enough to accommodate a Zenith- 
powered system. 
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Daniel A McMillan 
General Manager. 

Business Products Division 
Lotus Development Corp. 


When I saw 
what Freelance' 
graphics 
could do 
for our 
customers, 
Isaid, 

"Let's be 
partners." 


T Tsers have been telling us that the next thing they want from Lotus is more and better graphics. 

L/ Everyone at Lotus agreed. 

So when word of our merger talks with GCI, the makers of Freelance, hit the street, no one seemed 
surprised. It was a natural for the leader in business software to join up with the highest-rated, most com- 
plete graphics software package on the market. 

Freelance. It's that go(^. And that different. 

Only Freelance brings together the whole list of graphics capabilities for presentations and everyday 
communications. In just one package. 

There's chart editing, word charts, and the drawing tools to create your own images. There's a huge 
library of pictures, symbols and maps, so you don't have to be an artist to produce like one. And you can 
bring 1-2-3 or Symphony charts right into Freelance for enhancements you didn't think were possible. 

Of course, everyone's read what the press has been saying: PC Magazine included it among their 
"Best of 1985." PC World named it "Pacesetter Product of 1986" because of its outstanding depth and 
ease-of-use.The Datapro Report spent 12 pages explaining why Freelance deserves their highest graphics 
product rating ever. 

But some things you just have to discover for yourself 
So 1 tried Freelance. 

As soon as I began, I could see that Freelance was different. 

For one thing, its Lotus-style menu lets anyone who's 
ever worked with 1-2-3 or Symphony start creating 
almost immediately. 

In less than ten minutes 1 was able to take a routine Sym- 
phony chart and turn it into this. How much easier can it get? 

I was so impressed, I showed it to our marketing group. They 

already knew all 

about Freelance: They'd been using it in presentations for months. 

They even took what I'd just done and turned it into a presenta- 
tion-quality slide. Total time: Seven minutes. 

Then to prove that fancy graphics are no longer reserved for 
stufly presentations, they pulled out this simple diagram. Using stored 
symbols, our logo and 
simple drawing com- 
mands, it took only 
a few minutes from 
concept to final copy. 

Instant diagram! 

My conclusion? Freelance is the 1-2-3 and Symphony of 
graphics, all rolled up in one great product. 

My suggestion? If you're looking for a business graphics 
pactage that’s powerful enough for presentations and conve- 
nient enough for everyday communications, do what Lotus 
did: Buy Freelance. 


Lotus/Graphic Commimications 

200 Fifth Avenue Waltham, MA 02254 6I7-890-8778 
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1-2-3, Symphony, Lotus and Fnvtanci- are registered u-ademarks of Lotus Development Corporation 
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Powermaker 84864 

Topaz’s Powermaker 84864 is a standby 
power supply, in more ways than one. It 
switches to battery power during outages, 
and its tall, narrow case will be most at 
home standing by your desk. 

The Powermaker’ s apparent design 
goal was ease of use. It features one con- 
trol, an on/off switch, and two indicators: a 
light in the switch indicating power is 
available and a warning beeper that sounds 
once every 8 seconds to indicate that the 
Powermaker is indeed making its own 
power. An optically isolated circuit for an 
external warning device is also available. 

Four power receptacles are provided on 
the rear panel, where a replaceable prima- 
ry line fuse is also located. 

The Powermaker is a heavy-duty de- 
vice, rated at 800 VA and able to mn an 
XT for 2 hours and 20 minutes in case of an 
outage. Inside its case, the output transis- 
tors in the inverter are fan cooled, and the 
hefty inverter makes an audible whine dur- 
ing operation. (It’s silent when line voltage 
is available.) 

When tripped on by a voltage dip to be- 
low 105 volts or total power failure, the 


unit switches on quickly , 10 milliseconds 
worst case — although it may require one- 
half to one full cycle for its synchronized, 
clipped-sine- wave output to fully stabilize. 
Voltage regulation is superb. 

The Powermaker performs a self-test 
when it is initially connected to its load, 
supplying battery power for about 3 sec- 
onds before switching over to line power. 
About the only thing lacking is some indi- 
cation that the battery charge is running 
low. 

UL listed, the Powermaker 84864 is a 
suitable standby power source for large in- 
stallations where its large reserves can be 
pul to use, although not with systems using 
Zenith-equipped XTs. 

SineUPS SU-250 

A true UPS, Electronic Specialists’ Sine- 
UPS SU-250 is capable of supplying 250 
watts of near-sine-wave (severely clipped) 
power and mnning a 1 35-watt XT for al- 
most 15 minutes on its internal batteries. 

Compared with other UPS designs, the 
SineUPS regulates its output poorly. Dur- 
ing its 15 minutes of battery operation, its 
output voltage fell from 1 1 2 volts, already 


low, to 101 volts, a point at which comput- 
ing is tentative at best. 

Nevertheless, it runs as a UPS should. 
There was no difference in its output 
whether or not AC input power was pres- 
ent. It will keep any ^ — including a Ze- 
nith-equipped XT — on through brief 
blackouts. 

Perhaps the most novel part of the Sine- 
UPS design is its use of a stack of toroidal 
transformers. Little benefit seems gained 
by the design, however, in that the Sine- 
UPS is still bulky, 10 inches high by 10 
inches wide by 22 inches deep, and rela- 
tively noisy for a fanless design . The trans- 
formers are the chief contributors to the 
AC hum the unit emits. Otherwise, the 
SineUPS’s internal design and construc- 
tion is cluttered but workmanlike. 

The front panel holds two switches: one 
turns the SineUPS and devices connected 
to it on and off; the other is a momentary- 
action test switch that temporarily discon- 
nects the AC input from the battery system 
to verify that all is working well. 

Several LEDs on the front panel moni- 
tor the SineUPS’s operation. One green 
LED indicates that the AC line is present, 
another shows that the internal batteries are 
being charged. Red LEDs illuminate when 
the remaining battery charge is getting low 
or when the system is overloaded. 

The front-panel beeper supplements the 
LEDs. It was apparently defective in the 
evaluation unit: it emitted a single, soft, 
hyenalike laugh when power failed (or 
dipped below lOI volts) and remained si- 
lent thereafter. In theory, it should have 
sounded before the SineUPS shut down 
because of battery discharge. It did not. 
External alarm contacts are not available. 

Four grounded outlets are mounted on 
the front panel. The tear of the unit is de- 
voted to a large heat sink, a noise filter, a 
single circuit breaker protecting the input 
line, and two jacks for the LightUPS sys- 
tem, a low-voltage output designed to op- 
erate a workstation light during power fail- 
ures. The SineUPS is not UL listed. 

Tri-UPS 300+600 

As its name implies, Triad Power Sys- 
tems’ Tri-UPS 300+600 is a true uninter- 
ruptible power supply able to supply 300 
VA (240 watts) of battery power continu- 
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ously. It has sufficient reserves to keep any 
variety of XT running for a full 52 minutes 
after utility power fails. 

Only inches smaller than the size of a 
PC system unit, 5 inches high by 1 7 inches 
wide by 16 inches deep, the Tri-UPS 
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PowermakiT H4K64 

Topaz Inc, 

9 150 Topaz Way 

San Diego. CA 92123 
(619)569-7982 

List Price: SI .020 

In Short: Topaz's SPS. rated at 850 VA. is 
designed lor heavy-duty use. It will keep a 
standard XT glowing fw 2 hours 20 minutes, 
and its voltage regulation is superb. 


CIRCLE 690 ON READER SERVICE CARO 

SineL'PSSU-250 

Electronic Specialists Inc. 

171 S. Main St. 

Natick. MA 01760 
(800) 225-4876 

List Price: SI .095 

In Short: The SineUPS does not regulate its 
output a.s well as most other UPSs, but it runs 
well enough to keep any PC. including Ze- 
nith-powered units, functioning in a blackout 
situation. 

CIRCLE 672 ON READER SERVICE CARD 

Tri-UPS 300+600 

Triad Power Systems 

10362 Miller Rd. 

Dallas. TX 75238 
(214)341-8700 

List Price: $1,095 

In Short: This is a UPS that scores highly in 
the design, workmanship, voltage regulation, 
and power departments. Us informative LED 
bar graphs are a welcome departure from the 
typical flashing indicator lights. 

CIRCLE 678 ON READER SERVICE CARD 

Tri-UPS 600+600 

Triad Power Systems 

10362 Miller Rd. 

Dalla-s.TX 75238 
(214)341-8700 

Lis! Price: $1,495 

In Short: The Tri-UPS 600+ 600 is large and 
powerful enough to protect almost any PC. 
XT. or AT from sudden ptiwer loss, and its 
excellent swiich-on lime is fast enough to ac- 
commtxlate the especially sensitive Zenith 
power supply. 

CIRCLE 679 ON READER SERVICE CARD 






300+ 600 also features two conditioned 
(but not battery-backed-up) outlets for mn- 
ning noncritical peripherals. Four red 
rocker switches on the front panel allow 
you to switch each individual outlet on and 
off as needed . A master on/off switch is lo- 
cated on the back. The Tri-UPS 3(X)+600 
can thus serve admirably as a power distri- 
bution center. 

The front panel also holds an additional 
indicator panel with two LED bar graphs 
that show the amount of battery charge re- 
maining and the magnitude of the electri- 


■ The Tri-UPS 
300+600’s indicators are 
much more informative 
than a single LED. 


cal load the UPS section is supplying. 
These indicators are welcome in that they 
are much more informative than the single 
flashing LED used by most standby sup- 
plies. PC Magazine Labs technicians were 
not reassured when the battery-level indi- 
cator dropped to about half-scale after but 
a few minutes of operation. Nonetheless, 
the Tri-UPS 3(X)+6(X) kept running for a 
long time afterward. 

Output voltage is well regulated at 1 15 
volts; it didn’t change over the entire peri- 
od of backup operation. The output wave- 
form is a reduced-duty-cycle square wave 
with peak and RMS values approximating 
those of a true sine wave. 

A continuous warning tone sounds 
when line voltage dips below about 76 
volts (remember, because this is a true 
UPS, the output never switches). This 
warning can be defeated by pressing a but- 
ton on the front panel. 

Inside the steel case, the design and 
workmanship rate as among the best. All 
components on the single large circuit 
board are plainly labeled. Sharing the in- 
side are three series-connected, gelled- 
electrolyte batteries and a single large 
transformer. A low-speed, audible (but 
barely so) fan keeps everything cool. 

The “conditioned” outputs are appar- 


ently protected by a large RFI filter and a 
varistor. The single fuse in the rear panel 
disconnected only the conditioned out- 
puts, an unusual design. No fuse or circuit 
breaker is apparent in the battery-backed- 
up circuitry. The device is UL listed. 

Triad Power Systems’ Tri-UPS 
300+ 600 would be an excellent choice for 
backing up any PC or XT. 


Tri-UPS 600+600 

A true UPS, Triad Power Systems’ Tri- 
UPS 600 +6(X) is powerful enough to run 
almost any PC, XT, or AT system with a 
rating of 600 VA (480 watts). Its full front- 
panel switching center and extra line-con- 
ditioned (though not uninterruptible) out- 
lets make it a complete power-control 
system. 

A relatively big unit, about the same 
size as a PC system unit (5 inches high by 
l9'/i inches wide by H'/i inches deep), the 
Tri-UPS 600+600 packs enough battery 
power — six separate gelled-electrolyte 
batteries — to mn a 1 35- watt XT for almost 
2 hours. During that time, the protected 
computer gets pulse-width-regulated, 1 14- 
volt, square- wave power that varies not a 
volt. \^en the batteries are completely 
drained, the Tri-UPS 6(X)+6(X) immedi- 
ately shuts down, and its output voltage al- 
most instantly falls to about '/too volt, so 
that there is never any chance of equipment 
damage. 

Two uninterruptible grounded outlets 
on the back panel are each controlled by a 
separate, illuminated red rocker switch on 
the front panel. Two other convenience 
outlets on the rear panel are also individ- 
ually controlled from the front. These con- 
venience outlets are protected against 
overvoltage transients. An overall master 
switch on the rear controls all outlets. 

A rear-panel fuse protects only the con- 
venience outlets. Internal fuses supply the 
current limiting for the UPS circuitry. 

The two handles on the rear panel are 
far from being the decorative device often 
appended to home stereo equipment. They 
offer a good means of moving the heavy 
beast around. Two LED bar graph indica- 
tors on the front panel indicate battery con- 
dition and the UPS load. 

When line voltage falls below 76 volts, 
a continuous-tone alarm sounds. It switch- 
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HARD DISK PROFESSIONALS 


Full Documentation • Illustrated Manuals • One Year Warranty • Toll Free Tech Support! 


Flash Card 



Entire Hard Disk KitOnASIngleCardl! 
ForlBM® PC or Compaq Portable 


SVz” harddisk 

Western Digital 
controller 

Installs in minutes 
Boots from Flash Card 


One Year Warranty 

Patented headliftersthat 
Prevents Head Crash 
Shock Mounted 


20 MB (65ms Average Access Time) . 


$485 




TEAC or 

Panasonic 


Vi Height Floppy Drive 


360K Floppy Drive 
for the IBM’ ATt» 


$109 


Hard Disk Kits 
for IBM ATt» 


Hard Disk Kits 
for IBM PCt« 


Hard Disk Kit for 
Compaq Portable! 



High performance, fast access 
Includes: cables, manual and 
mounting rails. 

20MB... $549 
30MB... $629 



Convert your PC toan XT with our 
hard disk kit. Complete with hard 
disk control ler, cables, manual, 
mounting hardware and 
easy-to-use software. ^ _ 

20MB $415 

30MB 

wIthRLLTechnology. 



Kit includes 3V2” shock 
mounted hard disk, hard 
disk controller, cables, 
manual and software. 

20MB.... $485 



CompuRdcl 

“Personal Computer Products" 

12303-G Technology Austin, TX. 78727 




Call Toll Free: 

800-531-5475 


Tech Support In Texas Call: 

800-527-3125 512-250-1489 


‘Except InTexas 








With 20MB Hard Disk 


20MB Hard (Mali 
UMB Floppy Drfva 


iBMaATararaoisttradiradamariitotlniomaiionaieuamMaMKhinMCori 


Compuflcid 




Personol Computer Products"! 


rf 


12303GTochr>ology Austin. Tx. 76727 


“CAREER STARTER KIT" 


Standard-286 


Everything You Need To Begin Serious Computing Immediately! ! 


OOinpUt^f* iBMcompolible Turt> 0-88 system with 
Inlet 8068-2 (4 77-8 MHz. keyboard selectable) 2S8KRAM 
expandsbielol MBonmamboenJ Clock/calendar. game 
port and 8 expansion slots on main board Halt height, 
double-sided diskette dnve. diskette drive controller, 
monochrome adapter card with parallel port 135 wall 
power supply and AT iw style keyboard 

Monitor- High resolution (750X3501 amber 
monochrome monitor with l2' display screen 

Printer- 120 CPS dot matnx 80 column pnnier with 
friction arid tractor leed and all points addressable 
graphics capability 

Software- Microsoft MSDOSS-I.GWBasK.ZEN 
Word (word processing & spell checker) ZEN Cafe tspread 
sheet) and ZEN Link (communication package) 

200 sheets contmous forms 
paper, printer cables box of tObtank diskettes 


Only... $949 


’ Intel 80286 processor 
' SMHzOptionIncluded 
at No Extra Charge 
' MSDOS3.1 included 
' 640KRAMonmothert>oard 
1.2 MB Floppy Controller 
Dual Floppy & Hard Drive 
controller 

Clock/Calendar with 
battery back-up 


$1395 


-88 


• lnieia0B8-2|4 77or8MHz) 

• WeiibcMrdSetectibte Clock Speed 

• Up to 70% Fester Processing 
Spsed 

■ ATSlyie Keyboard 

• i seOK Half Height Drive 

• 756KRAME>pandet>ieTo 

1 MegabyiaOn Motrwrboerd 

■ 8 Expansion Slots 

» CloclUCMsndwWith 
BetTSry Beck-up 

■ G a me Port 


$629 


• 20MB MiniScribe Hard Disk • 2S6K Memory 

* Floppy Disk Drive * AT Slyie Keyboard 

24 monthly payments A approved crsdii 

Purchase Price... $1 044 


3S monthly payment s A approved credit. 

Purchase 


24 montMy payments A approved eredll 

Purchase Price ... $21 39 


• 20M6 Hard Disk • 1 Floppy Drive • 2S8K Memory 


• SAOKMemory 

• MSDOS3.1 


r\> 




Low Monthly Payments, Purchase Options. 24 Hour Replacement Service...Ca// For Details 

A OvernigKt'^'^^ 


PC-XT 


20 MB Hard Disk Model 


20MB Hard Disk Model 






• 20MBMIni$cribeHardDisk • 256K Memory 

• Floppy Disk Drive • IBM Keyboard 

ae menihty peywwnts A sppmved eredll 

Purchase Price... $2114 


vruRBO -88 


For Less Than 25e A Day 
On Systems Costing Up To S1 800 


Overnight Replacement Service 


2S8K Memory 
Dual Drive Coniroiler 


• 20MB CMI Hard Disk 

• 1.2MBFIoppyDisk 

SAmo n thtypeynren ts AspprBvedcredit 

Purchase Price...S37A9 


Standard-286 1 I campAa' Portable 









SIANDARCI^^^ Enhancement Products For 
BRAN D PROD UCTS The IBM- PC Market. . . 


Floppy Disk Controller 



Controls Up to 

4RoppvDisk ^OQ 

hciudetlniemolCMes 



1 

i 

CoiLfj'Clii'.d 

iVJoijyDiii'd 


Enhanced Graphics Adapter 



640x350 Pixels 
256K Display RAM 
16ColorsFroin ^0^0 
Pa)eneof64 





300/t200BAUD ^ ^ ^ ^ 

Fully Hayes- C I *€ fj 

Compatible M, \J ^ 


ForThelBM- PCorXT 


uLLLU i:juaa.iuiiia u 


With Separate 

Numeric And V 7 O 


Muh^nction Card^ IBM AT 



Curser Keypad. 

STD-SIM AT Style Keyboard . 


$89 


UpTolSMB 
Memory Expansion . 

Soid&ParaOel A-e 

Portfar IBM AT. . w/OK <bl07 


I/O Board 


Color Display Card 




Serial Port. 

Parallel Port, 

Qock/Calendar ^ O O 

& Game Port ^ O 



ColorCard 
u; Parallel Port 


$95 


11 'v.,, 


300I200BAUD ^ ^ mf ^ 

Fully Hayes C 1 (1 

Compatible X ^ 


Expanded Memory Specification 




FxpandaMe (o 2MB 

CrOTpadMew/Lrtus' ^ ^ ^ 

Intel ExpMided Memory ^ 0^ 


IFDC 





Multifunction Card 



384KRam 
Clock/Caiendar 
Serial Port 


• Parallel Port 

• Game Port 

• Software 


$129 


r- MonotSfephidC^r^ 


Hercules* Compatible Monochrome Graphics Card 



* Text Mode80X25Character$ 

* Graphics Mode 720X348 Rxels 

* Parallel Port 


$99 



Replacement 
PowerSuppiy 


Monochrome Display Card 



MonoCard 
w/ParallelPort . 


$79 




Memory Expansion 



Expandable lo576K 
Fits Short Slot 
ww/OK 


$39 


No Charge For UPS Ground 
Shipping. No Surcharge For 
MasterCard or VISA. Fortune 1000 
Purchase Order Welcome. 

Warranty Work Requires Proof- 
Ot-Purchase And Return 
Authorization Number. 

Hercules and Hayes are tradmarks 
of their respective companies. 


CompuPldcl 

jTersonal_Connpute^^roduc^ 

12303*0 Technology Blvd. Austin, TX 78727 




CALL TOLL FREE: 
800 - 531 -5475 

OutsideTexas 

512 - 250-1489 

InsideTexas 






Toll Free: 1-800-531-5475 


XT™ 


III ] ' ■ Vi'"" 

• 256Kupto1MB NEW! 
on Motherboard 

• Va Height Floppy Drive 

$1699 


TM 


comPAa 





Dual hioppy/Hara 

Drive Controller 
256KRAM 

One 1 .2MB Floppy Drive 


256K Memory 
2-360K Floppy Drives 
Built-in Monitor 


$3200 $1649 


^Sr SixPakPlus 

• 384KRAM 

• Parallel Port 

• Ciock/Calendar ^ 

• Sidekick Software 64 K 

. 2YearWarranty | $10/SET 

T 

• Uses 80286 Process 

• Keeps Original 8088 

• Processor Seletable 
« Optional 80287 Num 

$4 

iny Turbo 286 tm 

Accelerate Your PC 

3r(8MHz) J V 

n System ^ ^ 

To Insure 100% Compatibility 
eric Processor 

89 ORCHID 

Video? 

Vega EGA Board 

Enhanced Graphics Adapter 
Compatible with IBM EGA 
Board. 256K of Display RAM. 
Supports Popular Software 
Written for the IBM PC. 

$295 

/isr 

Advantage! 

Memory Expan^on, 
Multifunction Board 

For IBM AT w/t28K 

$399 

/isr 

RAMpagel 

Memory Expansion Board 

For IBM PC 

Using Lotuslntel 
Specifications W/256K 

,r.'. $259 

Intel 

8087 $129 

80287 $219 

Memory 

64K $10 

256K $29 

"Strong On Graphics" 

Monochrome 

Graphics Card. $199 

Graphics Card. .$1 59 

EPSON 

LQ-eoo $619 

LO-tOflO $769 

FX-286 $579 

FX-85 $399 

OKIDATA 

192 $365 

193 $549 

0Hayes 

Smartmodems 

1200 B $349 

1200 $389 

2400 $699 

Princeton 

VllSl^r Graphic Systems 

Color Monitor $409 

EnhanceColorMonitor 

XllVIDEK 

310A 

Monochrome 

Monitor $159 | 


Our Polky: AH prices include fully insured. UPS ground shipping, on all orders shipped in continental U.S.A. No surcharge for VISA MasterCard or 
UPS COD payments iMinimumpurchsMoiSSOon COOS net term orders) We accept Fortune 1000. Governmental & Institutional purchase orders on a net 
terms basisfwith credit approval) at noadditional charge. Allow 7 days for personal check and company checks to clear. No warranty work done without 
proof of purchase. 

Add 6 sales tax if a Texas resident. Prices are subject to change. All equipment cames a new factory warranty All returned items must be accompanied by a return 

authoriraiion number and subject loa restocking tee 

Corporate ft InstHutionel Accounts Welcome: Our national accounts division is dedicated to providing the prompt professional service required to 
keep your business running smoothly. We accept P.O.'s on a net terms basis, (minimum order $50 please) offer next day shipping, free f utiy insured UPS 
ground Shipment. We offer a fulf-time technical staff to answer any questions that might arise and to make fast repairs if needed. You'll ryqtice the 
difference 

AST sixPakPiuB. Advaniagel. and RAMpagel are registered trademarks of AST Research Inc. IBM. PC. PC-XT artd PC-AT are registered trademarks of Interrtational 
business Machines Corporation Arrrdek. Compaq. Epson. Hayes. Hercules. Intel. Okidala. f^nasonic. PrirKelon Graphic Systems, and Teac are trademarks of Iheir 
es pec t • ve Com pani es 

CIRCLE 228 ON READER SERVICE CARD 


CompuPdcl 

OrderToM Free: 

800 - 531-5475 

In Tnxas Call: 51 2-250-1 489 
Tech Support: 800*527*3125 






■ BACKUP POWER 


es off when line voltage reaches 99 volts or 
when defeated by a button on the front 
panel. 

Overall construction is very good. All 
the active circuitry is contained on one 
large circuit board, to which are attached 
several large heat sinks for power semi- 
conductors. These arc cooled by a fan 
which, in the evaluation unit, was very 
noisy and possibly defective. 

UL listed, the Tri-UPS 600-1-600 is 
suitable for protecting any computer sys- 
tem and will not fail you if you have a Ze- 
nith-equipped XT. 

MIN1UPS400 

Although the specifications of Sola Elec- 
tric’s MINI UPS 400 make it seem like a 
premier personal computer UPS. its idio- 
syncracies overrule its utility. On paper, 
the numbers are impressive. The MINI 
UPS is rated as more than capable of run- 
ning any PC sy.stem at 400 VA (320 watts) 
with enough reserves to keep a 1 35- watt 
XT purring happily for about 77 minutes. 

The unit is big for its rating — 12 inches 
high by 12 inches wide by 20 inches deep. 
A true UPS, it never needs to switch to bat- 
tery power, and so it will keep even a Ze- 
nith-equipped XT operating during a 
blackout. Its clipped-sine-wave output is 
well regulated, never varying from 116 
volLs during the backup pericxi. 

Getting a computer connected to the 
MINI UPS is another matter. You cannot 
(at lea.st, you should not) use the on/off 
switch on the front of the MINI UPS to 
control your computer system. The MINI 



FACT 


FILE 


MI,NIUPS4(M) 

Sola Electric 
I717Busse Rd. 

Elk Grove Village, IL 60007 

(312)439-2800 

List Price: $1,716 

In Short: The MIN! UPS is loo lempemmen- 
tal to merit an endorsement. It requires volt- 
age build-up time and therefore does not al- 
low the PC to boot up properly. The 
perforated casing keeps the unit axil but un- 
sightly. 

aRCtE67S ON READER SERVICE CARD 


UPS has a substantial "walk-up" peritxl 
during which its output voltage builds to its 
nominal value. Thus, for the first few sec- 
onds (up to about 10) its output is well be- 
low what a PC requires. 

Even once the MINI UPS stabilized, 
PC Magazine Labs technicians had prob- 
lems getting the test XT running. Turning 
on the system unit and monitor simulta- 
neously caused enough of a sag in output 
that the computer would not boot. The 
technicians had to switch on the computer 
and monitor separately to get the system 
working at all. 

As for its physical appearance, the 
MINI UPS is more caged than packaged. 
Its ca.se is almost entirely perforated. Al- 
though perhaps too unaesthetic to install 
near your desk, the unit is ventilated well 
enough to not require a fan, a design that 
should increase reliability and reduce 


■ Even once the MINI 
UPS 400 stabilized, 

PC Magazine Labs 
technicians had 
problems getting the test 
XT running. 


noise. Alas, even without a fan the MINI 
UPS is noisy, emitting a constant loud (and 
objectionable) inverter whine. 

All the essential controls and connec- 
tions arc located on the device's front pan- 
el. including two grounded outlets, a fuse 
in the input line, an on/off switch, and 
lights indicating that line voltage is pre- 
sent, that the internal battery charger is op- 
erating. and that the internal inverter is 
functioning properly. 

On the rear panel is an inverter-defeat 
switch (for safe storage), a jack for an ex- 
ternal alarm, a battery fuse, and connec- 
tions for external auxiliary batteries to sup- 
plement the 36 sealed lead-acid cells in the 
bottom of the unit. 

Overall, the MINI UPS appears too 
temperamental for PC installations. 


H Benchmark-Testing 

Backup Power Systems 


P c Magazine Labs evaluated all the back- 
up power systems, whether standby or 
uninterruptible, using the same lest pr(x;c- 
dure. 

Line voltage regulation was monitored by 
varying the input voltage with a Variac and 
observing the output of each unit with a 
88I0A/Digital Multimeter laboratory RMS 
voltmeter. Voltage regulation during battery 
operation was monitored by the .same meter. 

Wavefonn was determined by monitoring 
the output of the backup device with a Tek- 
tonix lOO-MHz Dual-Trace Digital-Storage 
oscilloscope. 


I TRANSFERTIMES 

Transfer times were measured by using 
one trace from the oscilloscope to monitor 
line input to the backup device, while the oth- 
er trace monitored output. The results, shown 
on the oscilloscope screen, were photo- 
graphed. and the times were computed by di- 
rect measurement. The photographs were 
also used to deiemiine whether Uk output was 
synchronized to the power line. The transfer 
times given in the test results chart on the fac- 
ing page represent measurements made dur- 
ing brownouts, when input voltage was re- 
duced to 100 volts for several cycles, and 
blackouts, when input power was totally in- 
terrupted. In both eases, faster is better. 


I BACKlVTtME 

Backup devices were also checked for 
their ability to keep two standard XTs operat- 
ing. One XT was equipped with a Zenith- 
manufactured power supply, the other with a 
power supply manufactured by Aslcc. 

Each backup device was charged for at 
least the manufacturer’s recommended period 
for a full charge, then allowed to power a 1 35- 
watt XT (Asiec-powered) until failure. The 
total tinK the XT was able to operate is given 
in the lest results chart. 


I IDLING 

Idling .shows the amount of power that a 
unit required during no-load idle operation 
with batteries at full charge. A lower figure 
repre.scnts a more efficient unit. 

— Winn I.. Rosch 
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TRANSFER TIMES □ Brownout lime HD Blackout time 



I^A/irTTTTTTlkAAA/l^rJ^rJin A/^ 


TIWllM MM S "pertKl pOMf 
Its smooVi oscriUMns contain no 
eiuaneoushanninics its power e 
m the form tiui most elecirontc 
equipment is desnned to eiptd 
However. It s iMfiveiv ditlcutt to 
penmate sine wave power Irom 
hattenes 

ONS indKates that the device dK 


$«sen wtMs are ttie easiest AC 
wavetorms to generate, txit their 
vottage level must be caretuNv con- 
trolled Each osoHalon contains 
more power than the equivalent sine 
WSM and IS rich m harmonics This 
can cause maHuncwn or overheat- 
mg ot sensiine equipiriM 
>1 swech during a Simulated Drown 


The setatMOi. ar MaeglB. wavt- 

term « relatively easy to generme. 
but votlages must be sliqnUy tughet 
than the equivaleni sme wave be- 
cause each osoilahon contains less 
power Ttw transitons are not as 
smooth as sme waves, but neither 
are they harmlul 

It UPS Unmtorruphble Power S 


The pulM-wMIh madatatloa waM- 
(ana compensates lor the over- 
abundance ol energy preserrt m the 
square wave by pausing briefly be- 
tween pulses ft shares the square 
wave s harshness and harmonic 
content but is less likely to cause 
overheating 

)ly PWM Pulse-WKlIh Modulation 


CMppid dlitqnad sIm warn usu- 
ally result Irom flawed wavetorm 
getmabon Ckpomg generates some 
harmorucs bul fewer than those 
found in square waves Ckppingcan 
alsobe mtenlnnal. asa way ofkrnit 
mg the peak voltage 


UaamaaAai sIm warn are itie 
result ol digitallv generaM voltage 
sw Each step IS actually a square 
wave, but smalt enough not lo be 
harsh on ihe eqwpmeni 
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■ BACKUP POWER 



Clrn kwisefrom the upper right: hnunelec's Series 01 . Clary Corp. 's OnGuanI 600VA. Isoreg 
Corp. 's IsoguartI 500VA. and Computer Power s Computersave. 


OnGuard 600VA 

Clary Corp.’s OnGuartl (lOOVA has the 
makings of the perfect UPS: it’s function- 
ally invisible. Whether or not line voltage 
is available, it constantly .supplies up to 
600 VA of nearly pure sine-wave power at 
an almost unvarying 1 20 volts. It proved 
itself capable of running a 135-watt PC- 
XT for almost 3 hours (171 minutes to be 
precise) using its internal gelled-electro- 
lyte batteries. 

Although big ( 16'/’ inches high by 9'/’ 
inches wide by 28'/’ inches deep), the On- 
Guard rates as a comfortable deskside 
companion. It’s pleasantly styled and 
makes no noise except for the subtle .spin- 
ning of its cooling fun (likely quieter than 
the computer it is protecting). 

When the power fails or line voltage 
drops below 66 volts, almost nothing 
changes — a couple of indicators go out 
and an alarm sounds once every 10 sec- 
onds. Otherwise there are no clicks, dips, 
or flashes and no discernible change in the 
OnGuard’s output. Even a Zenith- 
equipped XT will keep going without a 
problem. 

Six front-panel indicators allow you to 


monitor the condition of both utility and 
backup power. Three green lamps indicate 
that the inverter is working, that utility 
power is available, and that the battery has 
sufficient charge. Three red lamps warn of 
overloads, low battery, or a "bypass" 
condition. 

Bypass means that the OnGuard has 
connected its output directly to the power 
line because of an internal problem. Thus, 
even if the OnGuard fails, you can keep 
computing. (During testing, the bypass 
lamp flickered when an XT system was 
turned on. but no problems developed. ) 

The OnGuard’s rear panel has four 
grounded outlets, a circuit breaker (which 
merely disconnects line voltage but does 
not switch off the OnGuard). and a termi- 
nal strip for external connections. Screw 
terminals are provided for remote opera- 
tion (which is one way to defeat inverter 
operation) and external alarms for prrwer 
failure, low battery, and internal failure. 

Although not UL listed (the identifica- 
tion plate states only "UL Design"), the 
OnGuard seems capable of securely sup- 
plying genuinely uninterruptible power to 
all but the most elaborate personal comput- 
er systems. 


Isoguard 500V A 


A truly uninterruptible power supply. 
Isoreg Corp.’s Isoguard 500VA will han- 
dle loads of up to 500 V A and keep an ordi- 
nary XT running for almost 50 minutes. Its 
almost-sine-wave output (distortion well 
exceeds the 3-percent figure claimed) and 
high-quality construction make it a good 
choice for a protection device. It lacks only 
a UL listing for your peace of mind and a 
quiet fan for ju.st plain peace. 

The Isoguard’s heavy aluminum case. 
7 inches high by 17 inches wide by 18'/’ 
inches deep, resembles laboratory equip- 
ment more than anything else (except for 
its unusual brown-beige and chocolate- 
brown color scheme). Its internal con- 
.struction matches the styling: neatly done 
with an attention to detail. 

The rear of the chassis is lined with 


gelled-electrolyte batteries; transformers 
and high-power active circuitry dominate 
the center: and relays (solid state and me- 
chanical) and a couple of circuit boards of 
control electronics fill the front. The noisy 
fan — a high-speed AC mixlel — is buried 
deep inside and blows directly across the 



FACT 
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OnGiuniaOOVA 
Qary Corp. 

320 W. Clary Ave. 

San Gabriel , CA 9 1 776 
(818)287.6111 
List Price: $1,895 

In Short: No UPS is more unobtrusive than 
the OnGuard. Its smooth operation will keep 
a 1 3S-watt XT going for almost 3 hours, and 
it does it quietly. It even has the cap^lity to 
bypass itself if an internal problem devel^. 

CIRCLE 07 ON REAOEBSEflVlCg CARO 


Isoguard SOOVA 
Isoreg Coip. 

4 10 Great Rd. 

Littleton, MA01460 
(617)486-9483 
List Price: $1,933 

In Short: Despite a noisy fan and the lack of 
a UL listing, tlw 5(X)VA performs almost 
flawlessly and will keep an ordinary XT 
running for 50 minutes. It is well deigned 
and dtows attention to manufachiring detail . 
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With Backlhick there’s 
no need hi you to back up 
¥)ur computer does it 
automatically as you go. 




BackTVack from 'Tallgrass 
is the most powerful PC 
backup software ever writ 
ten. Yet it’s easy to 
use and positively 
fail-safe. 

Backing up your hard 
dLsk is no fun, too time 
consuming and - worst 
of all — such a bother 
that you’re likely to just 
skip it. 

That’s why we’ve 
made backup automat- 
ic witli BackTVack™ It 
works invisibly in the 
background. So when- 
ever you need to recover a damaged 
file — or an entire hard disk’s data — 
BackTrack has got you covered. 

Tallgrass has been ba<;king up P(’ 
hard disks longer than anytme. Now, 
even if you aren't ready for one of our 
cartridge tape systems, 



Bad^Drack 
the 100% sojluxire 
solution to backup. 
Just load it onto 
pour hard disk once 
and your data is 
safeforerer. 





Back'TVack can keep 
you up and 


10 Ways BacklYack 
Gives You More. 

1. Starts by itself everytimi* 
you turn on your Pt\ 

2. Backs up during the day 
when your computer is idle. 

3. Backs up new or changed files eveiy half hour. 
Inter\’ai is chang>>able and total hat’kup Is axaiiable 
at any time. 

4. Fully menu driven with conmlete help text, 
o. Backup fdes are in original me and directory 

structure, so you can use them dirtHdly iifT the 
tiackup diskettes or tapes without restoring, 
b. .Automatically divides large Hies into segments if 
they won’t fit on one diskette. 

7. (’ompatible with most application programs, 
including ILAMresIdent pnigrams like SideKick."** 

8. Restores one file, an entire directory, or the whole 
hard disk. 

9. Not copy protected. 

10. 30 day money-hack guarantee. 


running. Instead of down and out. 

Frankly, It’s $129 of data insurance 
you can’t afford to be without. 

How BackTVack Works. 
BackTVack automatically backs up 
your hard disk, while you work. It 
won't slow you down or interfere with 
your pnigrams. You'll never know it^ 
there— until you need it. 

Installation and orientation are 
quick and easy — simplified by our plain- 
language documentation and on line 
help text. 

Set up Back'TVack once. Use your 
floppy drive for backups — or des- 
ignate a second hard disk or a Tallgrass 
tape system as your backup drive. Set 
BackTVack to back up at regular inter- 
vals or specific times of the day. Back 
up your entire hard disk or .selected 
directories or files. You decide and 
Back'TVack will remember. 

Kverj' day BackTVack backs up your 
new nr changed files whenever your 
system is Idle. It’s easy. BackTVack even 
prompts you to insert an empty disk- 
ette when the current one fills up and 
prevenLs you from accidentally 
using a non-backup diskette. 

Unlike less powerful backup 
pnigrams, BackTVack lets you 
work diixH'lly fnim your backup 
diskettes — without restoring 
them fii'sl. So even If your hard 
disk is down, you’re not! 


BackThu k taJas zero time Jhm 
y(/ur busy day. It imrks behind 
the setmes to keet) your im/wr- 
tant files backed up. 


{f pouer failure 
doesn't get you, 
human error uilL 
Either uvu, lehtm 
your hard dusk 
crashes, you 'll sti'ear 
Backiyack us the 
smartest SU9 you 
etvr spent. 


Why you need BackTVack— NOW! 
if your PC has a hard disk, you’re 
sittingon a time bomb. Ju.st waiting for 
a power outage, mechanical failure 
or operator error to wi|)e out weeks or 
months of work. 

You know you should back up. 

But. human nature being what it is. 
you don't. At least not often enough. 

Instead, rely on BackTrack. Order 
your copy today. If you’re not com- 
pletely satisfied, ri'turn it within thirty 
(30) days for a complete refund. .All 
of the ordering information you need 
is in the coupon below. 

CIRCLE 215 ON READER SERVICE CARD 


Here’s How to Order 

Rush me BackTVack, ihe best backup .Miflware 
em earth! To onler by ph»Hie, have your crc*dil 
card ready, call: I-S0(i-’i2S-l)lSK. To »»rder by 
mail, send c<»ui>on to lllOO West 82nd Si., Overland 
i’ark, KS 88214. .Aitii: Teleniarkt*tlng. 


Send me . 


. copies of 


I^ckTVdck® $129 per copy $_ 

I Kansas residenLs. add 4‘:% sales tax _ 

I Titlal .Anmuni $_ 

(Price includes shipping.) 

I Payment (circleone): \TSA.M('. ('hock 

Crt'dltUard F.xpiration Dale: 

Card * 


lor r/n . ' '"‘I-., j"''"* -n o,,,. 



Signature^ 


Kry SprrIOnUofis 

IBM PC, .XT. AT Compaq and PCrotnpatiNe.s.Opentinit 
Systra: (x >S 2.0 IhrouKh 3.1 . Backup Dii w; Std. or hifih cauacity 
fl<>p(i).'tkllcra.ssK:/T* tape system, rixedorretmivible hard disk. 
Disk emulsion tapes. Memory RcaniremeBis: 2ii(iKRAM(52K 
resident) IfbarkmfCuptodisk. r)l2K RAM (162K resident) ifnarkinit 


lorfin,;. VPcrti- 

'"■‘■'■'■'‘""’W.vv.sh.n, 


o n 0,1,. 

lb 


I’orporate Buyers: 

Protect your cor]iorat ion’s PC data by 
slandartUzing on BackTrack. (’all us 
at 1-800-228-DISK for special site 
licensing pricing. 

30-I)ay Money-Back Guarantee 
If. within thirty (30) days of purchase, 
you’re not completely .satisfied, please 
call our Customer St*rvice Department and 
well gladly arrange a refund. 

('ttinpany 

Name 


DM ka indenaii of InlematHinil Busineu MarhlnfuCumonlbn. 
StdeKlriuatndfnurkutBoriandliib'maUtpnal.Inr urBnrUMlAflahttra.lor 
PC.T*andBacl(1>ark'*aretfadeRitrks<>rTUlR™e1t^hnul<«lei('urpM«lien 
Piudort tpectneaUMU aabjart to chaniir wiltHiul noOrr 
C IBS6 lUJiuaM TbciiaoluibF* rnquniiiMi 


Shipping .Address. 

City, State. Zip 

Tdephtuiel 


ITALLGRASS 
I TECHNOLOGIES 

IWhen It'.s Worth Savinj,. 


■ BACKUP POWER 


UPS/SPS Devices: 


Product/ Rated Alarm Runs Zenith- UL 


Manufacturer 

Prica 

WA* 

lV»e 

Outlets 

audiMe 

Eitefual 

powered XT 

listed 

Comnwats 

Ml 400 

Meirick Inc. 

$495 

400 

SPS 

2 

Ybs 

No 

Yes 

No 


330 XT + 

American Power Conversion Corp. 

$499 

300 

SPS 

4 

Yes 

No 

Yes 

No 


Grizzly VRS-UPS 

Electronic Protection Devices Inc. 

$595 

300 

SPS 

4 

Yes 

Yes 

No 

No 


Powerhouse 300 

Dynatech Computer Power Inc. 

$595 

300 

SPS 

3 

Yte 

No 

No 

No 


Emergency Power System BC 425FC 

Tripp Lite 

$599 

425 

SPS 

4 

Yes 

No 

Yes 

No 


SPS-300 

Sola Electric 

$599 

300 

SPS 

4 

Yes 

No 

No 

Yes 


SPR-350 

Elgar Cotp. 

$625 

350 

SPS 

4 

Yes 

Yes 

No 

No 


n-j] □ataSaver400 

Cuesta Systems Corp 

$695 

400 

SPS 

3 

Yes 

No 

No 

Yes 

1 convenience outlet 

SR-3 

Sun Research Inc. 

$695 

300 

SPS 

2 

Yes 

No 

No 

No 

Load current meter 

Minuteman 500 

Para Systems 

$699 

500 

SPS 

3 

Yes 

No 

Yes 

No 


RBS = AC Zero Switch 

Control Technology Inc. 

$699 

500 

SPS 

3 

Yes 

No 

Yes 

No 


nrn 450 AT + 

American Power Conversion Corp. 

$799 

450 

SPS 

4 

Yes 

No 

Yes 

Yes 


SPS-400 

Sola Electric 

$845 

400 

SPS 

2 

Yes 

Yes 

No 

Yes 


nja Micro-250 

Imunelecinc. 

$897 

300 

UPS 

1 

Yes 

No 

Yes 

Yes 


SR-30 

Sun Research Inc. 

$995 

300 

UPS 

2 

Yes 

No 

Yes 

No 


Defender 

Computer Power Inc. 

$1,000 

600 

SPS 

4 

Yes 

Yes 

No 

No 


Powermaker 84864 

Topaz Inc. 

$1,020 

800 

SPS 

4 

Yes 

No 

No 

Yes 


SineUPS SU-250 

Electronic Specialists Inc. 

$1,095 

250 

UPS 

4 

Yes 

No 

Yes 

No 

Rated in watts instead of VA 

Tri-UPS 300 + 600 

Triad Power Systems 

$1,095 

300 

UPS 

2 

Yes 

No 

Yes 

Yes 

2 convenience outlets 

Iki-UPS 600 + 600 

Triad Power Systems 

$1,495 

600 

UPS 

2 

Yes 

No 

Yes 

Yes 

2 convenience outlets 

MINI UPS 400 

Sola Electric 

$1,716 

400 

UPS 

2 

Yes 

No 

Yes 

No 


njD OnGuardeoOVA 

^ Clary Corp. 

$1,895 

600 

UPS 

4 

Yes 

Yes 

Yes 

No 


Isoguard 500VA 

Isoreg Corp. 

$1,933 

500 

UPS 

4 

Yes 

No 

Yes 

No 


Computersave 

Computer Power Inc. 

$2,050 

750 

UPS 

4 

Yes 

Yes 

Yes 

No 


Series 01 

Imunelecinc. 

$2,603 

500 

UPS 

2 

Yes 

No 

Yes 

Yes 



*\M a X amperes nifi — Irxjlcates Editor^ Choice 



Summary of Features 
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heat sink of the power semiconductors. It 
runs constantly. 

The front panel of the Isoguard is deco- 
rated with several LEDs. Two are green 
and indicate that all is well, one showing 
that line power is present and the other in- 
dicating that the inverter is supplying the 
load with fully protected, line-synchro- 
nized current. The rest of the LEDs are red 
and warn of various conditions: overloads, 
battery nearing exhaustion, overheating, 
and bypassing (or imminent bypassing) of 
the inverter. 

An alarm supplements these visual in- 
dicators with an intermittent double beep 
when the line voltage dips below 55 volts 
or stops entirely. The alarm cannot be de- 
feated. You can also install an RS-232 se- 
rial port to interface the power supply di- 
rectly to your computer. 

TTie tear panel sports four grounded 
outlets and Jacks for adding external batter- 
ies. All four fuses are internal. A switch on 
the front panel turns the entire device (and, 
of course, its outputs) on and off. 

The only time the Isoguard didn’t oper- 
ate flawlessly was when it was switched 
off and then on again within 5 seconds: un- 
der these conditions, it would invariably 
come up in bypass mode, and the inverter 
would not start. 

If you don’t mind the fan noise and 
don’t demand a UL listing, the Isoguard is 
a good choice for a well-built UPS. 

Computersave 

A true heavyweight. Computer Power’s 
750 VA (600 watts) Computersave tips the 
scales at over (or tips over the scales at) 
100 pounds. A true UPS, it will continue 
to supply power without the briefest pause 
for switching and run just about any per- 
sonal computer system through brief 
brownouts and blackouts. 

Despite its heft, however, the Compu- 
tersave doesn’t pack huge reserves. It was 
able to run a single XT for only 1 2 min- 
utes. During that period, it supplied distor- 
tion-rich sine- wave power that was rea.son- 
ably well regulated at 121 volts. It is not 
UL listed. 

The short lifespan of its battery power 
can probably be attributed to a seemingly 
OPEC-influenced design that wastes ener- 
gy and creates more heat than power. At an 


■ Despite its heft, the 
Computersave doesn’t 
pack huge reserves. 


idle and with no load at all. the Computer- 
save draws 330 watts! 

Four backup-protected grounded out- 
lets are mounted on the front panel . Three 
lamps directly above the outlets monitor 
power conditions. A green light indicates 
that AC is being supplied to the outlets, 
yellow shows the internal inverter is work- 
ing, and red warns that the Computer- 
save’s inverter and UPS batteries have 
been bypassed. 

The inverter-on lamp is probably super- 
fluous. The inverter circuitry hums so 
loudly that only the deaf and the dead 
could mistake its status. 

A switch on the front panel turns the in- 
verter section on. When off, the front-pan- 
el outlets are connected directly to the in- 
put power line. Switching between 
inverter and line takes long enough that 
there’s a good chance a PC would shut 
down in the interval. 

On the rear panel, the Computersave 
provides Jacks for external batteries and an 
external alarm circuit (as well as two 
fuses). The internal alarm is a continuous 
tone that sounds when line voltage dips be- 
low 102 volts and becomes intermittent 
shortly before battery power is exhausted. 
The alarm cannot be defeated. 

The Computersave’s large case is a 
two-story affair. The top is well packed 
with circuitry, components, and a snarl of 
wiring. 'The bottom section is stuffed with 
sealed lead-calcium batteries. A fan on the 
back panel keeps everything cool and will 
raise the general noise level of any office. 
The Computersave is thus best hidden in a 
closet, if anywhere at all. 

Series 01 

At a rated 500 VA and able to run an ordi- 
nary XT for over an hour and a half, Imun- 
elec's Series 01 seems like overkill, but it 
fits the bill for a decked-out AT system. 


In many ways, the Series 01 is the Cad- 
illac of backup supplies. A true UPS, the 
big box — 24 inches high by 1 2 inches wide 
by 15 inches deep — puts out a nearly per- 
fect sine wave. Voltage regulation is su- 
perb, varying not a bit from 118 volts, 
even with the widest swings in line voltage 
or changes in battery condition. 

The materials and construction inside 
bear out the powerful impression given by 
the massive cabinet. The bottom of the 
case is lined with four sealed lead-acid bat- 
teries; the top contains a hefty power trans- 
former, and the rest of the circuitry is 
spread throughout. 

It’s not perfect, however. In fact, the 
PC Magazine Labs technicians dubbed the 
Series 01 “the UPS from Hell” because it 
became so hot during operation. It’s also 
noisy, growling a steady-state 60-Hz elec- 
trical hum combined with the whir of its 
continuously running fan. Run it for a day, 
and you’re certain to exile it to a closet or 
some area where it won’t disturb anyone. 

The principal control is an on/off toggle 
switch atop the cabinet. Two green LEDs 
indicate when normal line power is present 
and when battery-supplied current is avail- 
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Computersave 
Computer Power Inc. 

124 W. Main St. 

High Bridge. NJ 08S29 
(800)526-5088 
(201)638-8000 
List Price: $2,050 

In Shml: This 100-pound bdiemoth per- 
fonns as a UPS should, but it keeps an XT go- 
ing for only 12 minutes. The unit draws 330 
watts at rest, and its fan nmse makes a closet 
placement almost mandatory. 
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Series 01 
Imunelec Inc. 

517-G AcomSt. 

DecrPark, NY 11729 
(516)667-1331 
LM Price: $2,603 

In Shut: The Series 01 would be almost per- 
fect if it didn't get so noisy and so hot. It puts 
out a neariy perfect sine wave, and hs voltage 
regulation is superb. 
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■ BACKUP POWER 


njfj EDITOR’S 
y™ CHOICE 


Selecting a backup power system 
depends on what you want to protect 
and what you want to protect 
against. We've picked four favorites 
for four distinct sets of circum- 
stances. 

Our favorite standby power sup- 
ply that can be used with any PC 
other than a Zenith-equipped XT is 
Cuesta Systems Corp. 's DataSaver 
400. Deceptively small, it is the 
most palatable for desktop use (it fits 
conrfortably under a monitor), does 
double duty as a power distribution 
center, and will run an AT with both 
color and monochrome monitors at- 
tached. 

For a Zenith-equipped XT, we'd 
choose American Power Conver- 
sion Corp. 's 450 AT +. It's com- 
pact and stylish, fast enough to keep 
the XT running, UL listed, and has 
power to spare. 

If a true UPS is in order, we fa- 
vor Imunelec's Micro-250 (now 
sold as the MS-300) for protecting 
most PCs. Compact and well made, 
it has the perfect capacity for a Ze- 
nith-equipped XT system. 

For heavy-duty use with large 
systems, our choice is Clary Corp. 's 
OnGuard 600V A. It has stfficient 
capacity to run a network server 
with extertud hard diskfs) long 
erurugh to bridge most outages or 
shut down the network in an orderly 
manner. Also, it's quiet enough for 
an office area cmd simple enough to 
use that it can be forgotten. 


able. A button mutes the continuous warn- 
ing beeper, which sounds whenever line 
voltage dips below 100 volts. 

Two grounded AC receptacles are 
mounted on the rear panel. Three fuses 
protect you and the Series 01: one in the 
primary, one in the output, and one in the 
battery circuit. It is UL listed. liS 

Winn L. Rosch is a contributing editor of 
PC Magazine. 
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DO NOT DISTURB: 

When it comes to AC power, 
computers need peace and quiet. 



Shield your computer and Irreplaceable data from all forms of power 
disturbances including blackouts, brownouts, sags, surges, spikes and 
noise with the continuous protection provided by UPS systems from 
American Power. 


• For file servers, UNIX, CAD and PC applications 

• Ultra-compact desktop design for easy placement 

• Phase-synchronous transfers for the smoothest and most 
consistent switchover possible 

• Models available from 300 to 1200 Volt Amps for computers 
from micros and supermicros to minis 


American Power Conversion Corporation 

89 Cambridge Street • Burlington, MA 01803 • 617-273-1570 

Unix is a trademark of AT&T Sell Labs 
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■ SOFTWARE ■ JARED TAYLOR 


Protection From 

PryinggY£5 



Software security 
programs for the PC 
hide and encrypt files 
and set up elaborate 
security systems for 
shared hard disk 
systems. Three of the 
four reviewed here 
even create a DOS 
shell and an e-mail 
system. 



C omputers are a security risk. Any- 
thing that can process and store in- 
formation is a prime target for 
snooping and even sabotage. Back when 
the only computers were expensive main- 
frames, they were fairly safe for several 
reasons. First, only a small prie.sthood un- 
derstood them: not that many people knew 
their way around an IBM 3^. Also, since 
computers were hideously expensive and 
needed year-round air conditioning, the 


priesthood kept them in special, locked 
rooms with climate control. Even if you 
knew how to trash computerized data, you 
had a hard time getting to it. Finally, any- 
thing that got on the mainframe had to go 
through many hands and be seen by many 
eyes, and so the really juicy stuff .stayed in 
the safe. 

Personal computers have changed ev- 
erything. PCs are everywhere, and an aw- 
ful lot of people know how to use them. 


They’re cheap, and so no one locks them 
up at night. They’re right on your desk, 
and so you’re tempted to put things on 
them that you might not want a key punch- 
er to know about . Even worse, a lot of peo- 
ple share not only the same computer, but 
the same hard disk. Twenty megabytes of 
data .storage suddenly seems less attractive 
when you realize you can’t put anything on 
it you wouldn’t want lots of folks to see. 

Fortunately, there is now plenty of se- 
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■ HARD DISK PROTECTION 


curity software for PCs, some of it specifi- 
cally designed to protect data on a shared 
hard disk. If you have a multiuser system 
and are worried about security, one of the 
four programs reviewed here should meet 
your needs. 

Of the four, my favorite is Protec. It’s 
inexpensive, easy to use, and does the job. 
Watchdog actually does more, but it is 
slow and complicated. HFTools for Filet 
Directory Security has too long a name and 
too high a price. But it's the simplest of the 
four and works fine; if its manufacturer 
knocked $300 off the price, it'd be a great 
buy. Finally, Knight is nothing more than a 
licensed vetsioa of Protec in a nicer box 
and at a higher price. 

NOW YOU SEE IT, NOW YOU DONT 

All of these programs work by convincing 
E)OS that what's on the disk isn't really 
there. Watchdog and Protec (and Knight) 
can convince IX)S that an entire hard disk 
drive isn’t really there. All four use file- 
and directory-hiding techniques that can’t 
easily be picked apart with DEBUG or 
with utility programs. 

With these programs, you have to type 
in a password to get access to applications 
and data, a different approach from en- 
cryption programs, whose strategy is to 
turn files into unreadable mush. Hiding in- 
formation is also a less-secure method than 
encryption because in order to recognize 
passwords these programs have to store 
them somewhere on disk. Also, anything 
DOS can be fooled into not recognizing, it 
can theoretically be taught to recognize. 
Conceivably a user could get into your data 
without the password . So for added protec- 
tion, these programs give you the option of 
encrypting files as well as hiding them. For 
anything but state secrets, they are safe 
enough. 

All four programs are designed to be set 
up by a security manager who has special 
privileges in the system. He decides which 
users can access which parts of the disk, 
while retaining access himself to the whole 
system. The documentation for the pro- 
grams is in two parts: one for the manager 
and another for ordinary users. The man- 
ager’s manual is much more detailed and 
tells how to set up and manage the security 
system. 

All these systems are easy to use once 


Naae 

Prograa 

Date 

Start 

End 

Total 

Manager 

FinalWord 

04/13/86 

00:09 

08:09 

00 hrs 00 mini 

Bill 

1-2-3 

04/13/86 

00: 12 

00:12 

00 hrs 08 min 

Bill 

Instal 1 

04/13/66 

1 1 legal 

crossover attempt 1 

Bill 

Instal 1 

04/13/86 

00: 14 

00:14 

00 hrs 80 min 

rianager 

Instal 1 

04/13/86 

00:14 

00:19 

00 hrs 05 min 

rianager 

Insta 1 1 

04/13/86 

00:19 

00:30 

00 hrs 11 min 

Fran 

Fina IWord 

04/13/86 

00:30 

00:31 

00 hrs 01 min 

Fran 

DOS CoMMands 

04/13/86 

00:31 

00:31 

00 hrs 00 min 

Fran 

Insta 1 1 

04/13/86 

Illegal 

crossover attempt 1 

Fran 

Insta 1 1 

04/13/86 

00:31 

00:31 

00 hrs 88 min 

Fran 

Ccri ria i 1 

04/13/86 

00:31 

00:31 

00 hrs 00 min 

Fran 

File Utility 

04/13/86 

00:31 

00:32 

00 hrs 01 min 

Len 

1-2-3 

04/13/86 

00:32 

00:34 

00 hrs 82 min 

Bill 

1-2-3 

04/13/86 

00:34 

00:34 

00 hrs 00 min 

Len 

1-2-3 

04/13/86 

00:35 

00:35 

00 hrs 00 min 

Bill 

1-2-3 

04/13/86 

00:35 

00:36 

00 hrs 01 min 

rianager 

Instal 1 

04/13/86 

00:37 

00:37 

00 hrs 00 min 

Bill 

1-2-3 

04/13/86 

Illegal 

crossover attempt 

Bill 

1-2-3 

04/13/86 

Illegal 

crossover attempt 

Bill 

1-2-3 

04/13/86 

00:37 

00:41 

00 hrs 04 min 1 

Fran 


04/13/86 

Bad password attempt | 


Press <F1> for 

help or <Bsc> 

to abort, 




This esample of a Protec unit audit report displayed on the screen shows the thorough yet simple 
manner in which the program traces attempts at unauthorized use of programs or files. Prolec goes 
as far as telling what areas outside users tried to enter and for how long . ' ‘Illegal crossover at- 
tempt' ' means that a user tried to access data or programs that were off limits. 


they're running. The trick is installing 
them. Except for HFT ools, which is amaz- 
ingly simple to set up, they all take some 
tinkering and figuring. Regular users 
needn't know anything about computers, 
but the security manager should. 


PROTEC 

Once it's installed, Sophco’s Protec is a 
complete [X)S shell on your hard disk. 
Regular users need never see the C> 
prompt if the security manager doesn't 
want them to. If you boot from tbe hard 
disk. Protec takes over the boot sequence 
and forces you through its log-on and pass- 
word procedure. If you boot from a floppy 
and try to get to the hard disk, DOS will 
think the hard disk isn't even there. 

Protec is a breeze if you’re a regular 
user. The initial log-on screen lists the 
names of authorized users. You move the 
cursor to your name, type a user ID (the 
program can be configured to skip this 
step) and password, and you then see a 
menu of applications to which you have 
access. You start a program by moving the 
cursor to its name and hitting Enter. V^en 
you are finished, you exit the program nor- 
mally. If you are done with the computer, 
you log off. 


LOCKOUTS What you are allowed to 
do within the system is controlled by who 
you are as defined by your log-on ID and 
password. If you’re an unimportant user, 
the security manager might have locked 
you out of all but one program — out of 
EXDS, too. All you see is Protec menus and 
your applications program. The rest of the 
disk could be full of top secret informa- 
tion, but you have no way to find out. You 
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PnHec, N'crskm 3.0 
Sophco Inc. 

I9()6 13lhSt. 

P.O B<i\ 7430 
BoulJcr. CO 80306- 
7430 

(303)444-1542 
list Price: $195 
Requires: !2SK RAM. one lliippy disk 
drive, one hard disk dhvv. DOS 2.0 or later. 
In Short: Fot users who are wonied about 
data security, this relatively inexpensive and 
easy-to-use program encrypts fll» as they are 
written. liKrIudes electronic mail, vk^ion 
reports, audit trail file, and “^ng” pass- 
words. Not copy protected. 
C(BCt£aa»ONR£ADERS£RVlCgC*RD 
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can’t even do a DIR command. 

As a more important user, you might 
have access to more programs, so that your 
applications menu would have more 
choices. You might also have access to a 
utility that lets you use TYPE, COPY, and 
DELETE but not other DOS commands. 
This utility, which works only in those di- 
rectories you have access to, also lets you 
encrypt and decrypt files. Since you sup- 
ply the password, what you encrypt cannot 
be decrypted by anyone else, not even the 
security manager. Encrypted files are the 
only parts of the Protec system the security 
manager can’t get into. 

If you're a still more important regular 
user, you might have data directories that 
belong to you alone. You’d use the same 
word processor or spreadsheet as other 
people but store your work in a directory 
that no other tegular user can get into. If 
you have DOS privileges, you can run all 
the DOS utilities. However, you still don’t 
have complete access to the disk. If there 
ate directories that the security manager 
has locked you out of, you can’t get into 
them even with DOS. 

SYSTEM BOSS The security manager, 
has the most rights and responsibilities. In 
this position, you decide whose names to 
put on the log-on screen, and you assign 
the log-on codes. You also assign initial 
passwords, but users can change them any 
time. 

You can also set minimum password 
lengths so that users don’t get by with 
easy-to-crack, single-letter passwords. 
You can go anywhere in the system with 
your own skeleton-key password, and, if a 
user forgets his password, you can log on 
for him and let him choose a new one. 

If you like, you can make passwords 
“age.” that is, ordain that after a certain 
period of time, they won’t work any more. 
This feature doesn’t ItKk people out of the 
system; it just forces them to change their 
passwords. That way, if a few users have 
told other people their passwords, the se- 
curity breach won’t last forever. 

You also decide who gets access to 
which programs, utilities, and directories. 
Any user can go anywhere in the system 
unless you deliberately lock him out. You, 
as security manager, have access to virtu- 
ally everything. 


Finally, only you can examine the audit 
trail file. This is a record of who has logged 
on and what programs have been used. 

This feature lets you create comprehen- 
sive reports of everything that has hap- 
pened on the hard disk, or you can be mote 
specific. If you sort the file by application, 
you can find out who has been using 1-2-3 
or WordStar, say, and for how long. Or 
you can sort by user and find out every- 
thing your assistant did with the computer 
last week. You can also create violation re- 


■ All of these programs 
work by convincing 
DOS that what’s on the 
disk isn’t really there. 

ports, which tell you who tried to guess 
passwords or get into areas for which he 
wasn’t cleared. If users don’t know that 
Protec has this capability, you’ll quickly 
find out who the mischievous and curious 
people in your office are. 

OTHER FEATURES Protec has a 
number of other features that you can use 
or ignore. One is electronic mail. Unless 
you specifically lock people out, all users 
have a mailbox and can send messages to 
any other valid user. If you’re a user, when 
there is mail in your box, the system tells 
you when you log on. Only you and the se- 
curity manager can read your mail. You 
can send messages to other individual us- 
ers or to everyone at once, but they can 
consist of no more than one screenful. 
Also, you have to type messages in via a 
primitive screen editor; you can’t send files 
you wrote off-line or save messages to 
disk. As the manual points out, the e-mail 
facility is more like an informal bulletin 
board. 

Another feature is Nocopy, The securi- 
ty manager can install a special driver in 
the CONFIG.SYS file to make it impossi- 
ble to copy anything out of specified direc- 
tories. This is a good way to prevent em- 
ployees from pirating software. 

If you’re really worried about data se- 


curity, you can set up Protec so that it en- 
crypts files as it writes them. They are nev- 
er on disk as plain text; they have to be 
decrypted automatically when they are 
read. Setting up this feature requires some 
sophistication and patience, and unfortu- 
nately the manual’s explanation is not as 
clear as it is for other functions. However, 
once it’s running, encryption-on-the-fly 
works with either floppy disks or the hard 
disk. It would probably be most useful if 
you had to keep data on floppies, which 
aren’t under Protec’s wing the way the 
hard disk is. 

Except for automatic encryption. Pro- 
tec is easy to install. The installation 
menus are well organized and the security 
manager’s manual is usually clear. Protec 
also makes it easy to change things later. 
The security manager just logs on normal- 
ly and chooses ln.stallation from the menu. 

Also, Protec doesn’t require that you 
do anything special to protect programs or 
directories you had on your hard disk be- 
fore you bought Protec. You install Protec 
over them and it protects them. This ability 
is especially convenient if you use copy- 
protected programs that you had to put on 
the hard disk with some kind of fancy pro- 
cedure. You don’t have to touch them; just 
tell Protec they’re there, and it will take 
care of them. 

Protec seems quite secure, but it has 
some unintended vulnerabilities. If, forex- 
ample, a regular user with access to DOS 
uses the 'TREE command, he will at least 
leam the names of which directories he is 
locked out of. He won’t see anything in 
those directories, but he will get a glimpse 
of something the system doesn’t want him 
to see. 

Also, some applications programs that 
let you write and read files with full path- 
names may let users snoop. With my word 
processor, for’ example, I could read the 
file names in a data directory 1 had locked 
myself out of and could even write to that 
directory. However, I couldn’t read files 
from it into the editor, nor could I destroy 
files by writing over them. 

Unexpected access is mildly unnerv- 
ing, but at least I managed this slight 
breach of security from within the system 
as a valid user, not from outside. 

Protec is an excellent program and will 
probably do a good job for most users. 
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■ HARD DISK PROTECTION 


KNIGHT 

So far as I can tell, AST made only one 
change when it bought Protec and called it 
Knight. You can write your own AU- 
TOEXEC.BAT fdes with both programs, 
and both will execute them before you see 
the log-on screen. However, Knight turns 
off the keyboard while the AUTOEXEC 
runs. Thus, if you have the DATE com- 
mand in an AUTOEXEC file, Knight will 
hang up completely. Since the keyboard is 
dead, you can’t enter the date. You can’t 
do a warm boot either. 

You have to power down, boot from a 
floppy, and fiddle with the installation pro- 
gram before you can get to the hard disk 
and get rid of DATE. 

The AST people claim that this feature 
prevents you from aborting the AU- 
TOEXEC routine and getting to DOS be- 
fore Knight does. However, if you inter- 
rupt a Protec AUTOEXEC, it 
automatically kicks you into its log-on 
screen with no loss of security. AST must 
really want you to buy a calendar card. 

WATCHDOG 

Watchdog and Protec have been rivals 
since the two programs first came out 
about 3 years ago. They are both DOS 
shells and offer a lot of features and securi- 
ty. Like Protec, Watchdog interrupts the 
boot sequence and interposes itself be- 
tween users and DOS. According to who 
you sign on as, it gives varying access to 
programs and data. 

In general. Watchdog is the less friend- 
ly program and takes a fiercer attitude to- 
ward security. With Protec, you have ac- 
cess to everything you’re not locked out 
of, but with Watchdog, it’s the opposite — 
you have to have specific permission to do 
anything. 

Also, although the security manager 
can override it. Watchdog's default mode 
of operation is automatic encryption. 

Watchdog is also a more elaborate pro- 
gram with more security options. You can 
do more than give a user access to a direc- 
tory or not. You can set up his “user pro- 
file’’ so that he can read files but not write 
them, write new files but not read old ones, 
or read and write but not delete files. You 
have these options in all directories, or 


■ AREA MEMU 

UATCHOOG/tlicro Security Microriasters 

Wed eV16/86 80:13 am 



A Watchdog menu that give.s access to three applications areas and displays a function key map. 
Watchdog has more elaborate security options than Protec to allow users access to a directory or 
not. Also. Watchdog can print reports on outside users. 


“areas,” as Watchdog calls them. 

Another option lets you give users ac- 
cess to selected DOS commands only if 
they give the right password. CHKDSK 
and TREE could have different pass- 
words, for example, and they could be the 
only DOS commands a user could use. 
Also, you can let people edit the CON- 
FIG.SYS and AUTOEXEC.BAT files 
only if they produce the right password. 

Barks watchdog is big on passwords, 
and unlike Protec, makes the security 
manager assign them all. Since he can’t 
possibly remember them and the program 
doesn’t include a “skeleton key,” he must 
keep a list, which he has to store in some 
presumably secure place. Since it’s easy to 
lose track of who has permission to do 
what and whether an area lets each user do 
what he needs to do, the security manager 
can print reports on passwords, user IDs, 
permissions, and so on. You wouldn’t 
need these reports with the simpler Protec 
system; you’d better keep them in the safe. 

Watchdog has much more elaborate 
ways to sort and display audit file informa- 
tion if you need to know who used the sys- 
tem or tried to snoop. You can set up cus- 
tomized report formats for one-shot 
printouts or save the formats for future use. 
However, to look at the audit file, the secu- 
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Knif’ht, Version / 

AST Resciirch Inc, 

2121 Alton Ave. 

Irvine. CA92714 
(714)86.^133.3 
List Price: $295 

Requires: 128K RA.M. one fli>ppy disk 
drive, one haal disk drive, IX3S 2.0 or later. 
In Short: Identical to Prfjrcfe.xcepi for one 
feature: the keyboard kxrks while AUTOEX- 
EC.BAT is running, AVi/^'/rr will thus hang if 
yr)U have the DATE command in your AU- 
TOEXEC. Notcop) protected. 

C iRf'' r69BON READER SfQVK-P.L.AHlj 



Watchdog, Version 4.0 
Fischer Innis Systems 
Coq). 

4175 Menrhantile Ave. 
Naples. FL 33942 
(800)237-4510 
(813)79.3-4150 
List Price: $295 
Requires: 256K RAM. one floppy disk 
drive, one hard disk drive. DOS 2.0 in’ later. 
In Short: This DOS shell riffers plenty of 
features artd security options, such as auto- 
matic encryption, advaiwed e-mail, and re- 
ports on pa.vswords. DilTicult to iastall and 
modify. Copyprotected. 

CIRCLE 697 ON READER SERVCrCATO 
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The Second-Fastest Backup 


Back-It 



Why would you want the second-fastest backup solution for your hard disk? You need “data 
insurance” that is totally reliable, will work with all your IBM-compatible hardware, is flexible 
enough to suit your individual and changing needs, and yet does not cost an arm and a leg. 
And, it really should be quite fast- backing up a lOmb hard disk in under 15 minutes. 


BBUABtLnv 

Back-lt Is "data insurance." It safely backs up your files, ensuring 
error-free backups. When you need to restore lost data, Back-lt will 
reliably restore it to any disk of your choice. 

FLEXmOJJY 

Back-lt gives you more control over the entire backup process. You 
can customize your backups to be as comprehensive or as selective 
as you wish. Back-lt will remember an unlimited number of your 
"preset" backups! 

Back-lt saves time by allowing you to use both drives A and 8 
(switching automatically) during the backup. You don’t have to pre- 
format your diskettes because Back-lt can format them for you (and 
do it twice as fast as DOS!). 

Back-lt can prevent unintentional loss of data 
by sensing whether your diskettes already 
contain files. Back-lt is the only program 
that allows you to enter any DOS 
command during the backup. You could, 
for example, run “CHKDSK" or "DIR A;" 
or another program without interupting 
the backup process! 


coMPAmturv 

Back-lt works with all your disks; floppies, hard disks, disks-on-a- 
card. removable cartidges. Bernoulli* disks, and networks. (By 
the way. Back-lt is by far the fastest solution for backing up onto 
Bernoulli* disks!) 

SPEED 

We never said Back-lt wasn't fast. It will backup a 1 0mb hard disk 
onto floppies in under 1 5 minutes. And wait till you see how fast we 
are on your hardware configuration. 

AFFOmABUJTY 

You have already made a substantial investment in your hardware 
and your software. Therefore, "data insurance" shouldn’t cost you 
an arm and a leg. At just $79.95 (and our price includes 
unlimited toll-free support). Back-lt won't take a big bite out of 
your wallet. 

Back-lt: it's your hard-disk backup solution! It will work 
as we claim - or your money back! 

Ask your local dealer about us. 
Or call 800-233-0383 toll-free and 
start enjoying the benefits of 
Back-lt NOW! 



ANOTHER QUALITY SOFTWARE PRODUCT FROM GAZELLE SYSTEMS, MAKERS OF Q-DOS. 

Because it is from Gazelle Systems, you krxjw that it is: • NOT COPY-PROTECTED • Supported by UNLIMITED 
TOLL-FREE SUPPORT • Backed by a 30-DAY MONEY-BACK GUARANTEE 
• HIGH QUALITY, LOW COST SOFTWARE • 


Order now by calling toll-free 

1 - 800 - 833-0383 

Mon.-Fri. • 7:00 am-6:00 pm (MST) 

OR 


To order Back-H Version 2.0. please enclose $79.95 with this coupon, and send to 
GAZELLE SYSTEMS. Or. to speed delivery, call our toll-free number and use your 
credit card. All orders require $3 shipping/handling. Utah residents add ^4% 
sales tax. C.O.D. orders add $2. (Next Day, 2nd Day Air and U.S. Mail Services are 
also available. Please call for details.) 

METHOD OFPAYMEMT 

□ VISA GMC □ C.O.D, □ CHECK (Enclosed) 


Fill out coupon and send with payment 
directly to: 

‘/^^GAZELLE SYSTEMS 

^ 42 North University Avenue Suite 10 

Provo Utah 84^01 

7 (80 1)377- 1288 •(800) 233-0383 


Name 

Address 

City State Zip _ 

Phone ( ) 

Card# Exp. Date 

Signature 
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An HFTools display of the directory Ci^Data, which demonstrates the combination of the pro- 
gram's simplicity and ease of use. Users can immediately find out which files are locked and which 
are unlocked. ' 'SECURE' ' is indicated with an asterisk to show that it is actually a subdirectory, 
which is also locked. HFTools owes its simplicity to the fact that it is not a DOS shell and lacks 
many of the convenient features found in Protec and Watchdog. 


rity manager has to go through a cumber- 
some, two-floppy procedure. 

Watchdog’s electronic mail system is 
more advanced than Protec's. You can 
write messages off-line with a word pro- 
cessor and then load them into e-mail. You 
can forward messages to other users or 
store them on disk. 

Like Protec, Watchdog lets you estab- 
lish directories from which users can’t 
make illegal copies out to a floppy. Every- 
one who needed to use the program would 
have aecess to it. but no one could copy it. 

BITES Watchdog does a lot, but it’s not 
easy to install or modify. If you are the se- 
curity manager, you have to use a floppy 
every time you make a change to the sys- 
tem. Since there are lots of options, some 
of them confusing, you’ll be using that 
floppy quite a bit. Moreover, the installa- 
tion and modification routines mn slowly, 
and so every time you make a mistake and 
go back, you twiddle your thumbs while 
the disks grind and lights blink. 

Furthermore, in order to run programs 
from within Watchdog, you have to install 
them with Watchdog. That’s tricky 
enough for clean programs that aren ’t copy 
protected, let alone for anything that has an 
involved installation routine. The manual 
isn’t at all clear on this procedure. 

In fact, the manual is seldom clear. In- 
stallation instructions begin way back on 
page 134. To get the program going, you 
have to read several different parts of the 
manual, not necessarily in fiont-to-back 
order. I had to call the maker, Fischer Innis 
Systems Corp. , to get out of one installa- 
tion tangle I got myself into. The 800 num- 
ber was busy only about half the time. 

Once Watchdog is on guard, it’s just as 
easy to use as Protec, and functions like 
automatic encryption go on very nicely in 
the background. However, since the DOS 
shell isn’t as snappy as Protec's, you wait 
longer to switch applications. Also, the e- 
mail system, though good, doesn’t use the 
same commands as the other menus. This 
irksome inconsistency just adds to the pro- 
gram’s slightly rough-edged feel. 

NOTRESPASSING I was never able to 
open up even a crack in Watchdog's secu- 
rity. When I used a path-specifying word 
processor to try to look at files in an off- 


limits directory. Watchdog kicked me out 
of the program and my text right out of 
RAM. That’s a brutal way to teach people 
not to trespass, although I’m sure it’s ef- 
fective. 

I have another beef with Watchdog. 
Protec comes with a nice deinstallation 
utility that clears the program off your disk 
without a trace. Watchdog left hidden files 
here and there, including a hidden AU- 
TOEXEC.BAT file that I couldn’t write 
over with normal DOS commands. There 
were also hidden files in all the directories I 
made with Watchdog', I couldn’t empty 
and delete them either. 

According to Fischer Innis, there are 
ways to avoid these problems, but they’re 
not explained in the manual. The company 
promises an updated, improved Watchdog 
very soon. {Editor's note: At press time, 
Fischer Innis Systems released Watchdog 
4.1. The System Administration Pro- 
gram, including the Audit Trail file 
can load onto and operate from the hard 
disk; outside directories may be brought 
under Watchdog with a keystroke; pass- 
words and their minimum lengths can 
be controlled. The audit trail monitors 
DOS commands on the Utility Selection 
menu.) 


HFTOOLS 

Compared with the others, HFTools for 
FiletD'trectory Security is breathtakingly 
simple. The installation guide is only 23 
pages long (the other program manuals be- 
gin at 200 pages). But that’s all you need, 
since HFT ools is capable of only a few vi- 
tal security functions. 

HFT ools is not a DOS shell. It lacks e- 


M 
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HFToobforFikI 
Dinctory Security, 
Veniool.04 
H-F Cocnputii^ 
Scfviceslnc. 

224 OM Orchard Grove 
Tornito, Ontario 
Canada MSM2ES 

(416)485-5403 
Ltet Price: $350 

Requires: 64K RAM, one n<^y disk drive, 
DOS 2.0or later. 

In Short: Simple, easy-to-use program that 
perfonns only the vital security functions. 
Does not include DOS shell, automatic ea- 
ciyptkm. or e-mail. Not copy protected. 
ORaE HON READER SERVICE CARO 
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1 ij J Security Software 

: Summary of Features 


yy 

rjj Prolec- 
^ $195 

Watchdog 

S295 

HRools 

$350 

Maximum number of users 

52 

No limit 

40 

Space needed on disk 

320K 

300K 

55K 

Copy protected 

No 

Yes 

No 

800-number phone support 

No 

Yes 

No 

Automatic encryption 

Optional 

Optional 

No 

Encryption schemefs) 

OES'-based 

proprietary 

Proprietary 

Proprietary 

Number of program disks 

1 

3 

1 

Protects programs already on disk 

Yes 

No 

Yes 

Area (applications) passwords 

No 

Optional 

No 

Automatic log-off if unattended 

Vtes 

Optional 

No 

Sorts audit file by; 

User, program, 
date, violations 

User, area pro- 
gram, project ID. 
date, violations 

(No audit file) 

Prevents copying of programs on disk Yes 

Yes 

No 

Encrypts individual files 

Vfes 

No 

Yes 


'AST Research's Knight is a licensed version of Protec. II sells lor $295 — mdicales Ednors Choice 

'data encryption slandard ^ - 


mail, audit Tiles, automatic encryption, re- 
stricted DOS access, or any of that fancy 
stuff. It's simply a small utility that hides 
files or directories from DOS. When you 
want to work with them, you use the same 
utility to find them. HFTools calls this 
locking and unlocking. The program oper- 
ates very much like encryption utilities, 
except that it is for multiple users and oper- 
ates on directories as well as files. 

HFTools has two simple and basic rules 
governing its use: (I) Anyone can lock 
anything that's not locked, but you can un- 
lock only something that you locked your- 
self. (2) If the program is installed with a 
security manager in charge, he can lock or 
unlock anything. If it's installed without a 
security manager, all users are on their 
own and have to have sense enough not to 
lock up things someone else might need. If 
there's no manager, all the user IDs on the 
system have to be specified at the outset, 
but each user is allowed to choose his own 
password. 

The program itself is nothing more than 


the key for all this locking and unlocking. 
The key works differently for each user be- 
cause he logs on with a different user ID 
and password. The program takes up only 
55K bytes of disk space so that you can run 
it as easily from a floppy disk as from a 
hard disk. It will lock and unlock files or 
directories on any drive in the system. 

When you run the program and log on, 
HFTools gives you a menu of what's on 
the disk. You move from directory to di- 
rectory, and the program lists files that are 
unlocked and those that you locked. 

HFTools doesn't bother to show you 
anything that someone else locked since 
you couldn't unlock it anyway. If you need 
to work with a file or directory that you 
locked, just hit a function key, and 
HFT ools unlocks it. You then exit the pro- 
gram and do your work. When you're 
done, run HFT ools again and lock every- 
thing back up. 

HFTools has one user option. Instead 
of just hiding files from DOS, you can also 
encrypt them. When you unlock, HFTools 


automatically decrypts. The encryption 
key is part of the program; you don't know 
it, nor do you need to know it — conse- 
quently, you can never forget it. Encrypt- 
ing takes longer than hiding, and the long- 
er the file, the longer it takes. 

When you're out in DOS and try a DIR 
command, all hidden files and directories 
show up on the screen as 

] Locked . . HF.[ 

If you try to use TYPE on a locked file, 
you'll get a “File not found" message. 

The configured HFTools program is 
not protected on your disk in any way. 
Somebody could delete it anytime, and 
you wouldn't have the key to unlock any- 
thing. No problem. Just keep a backup of 
the configured program or take 3 minutes 
to install it again. 

Of course, all the user IDs, the pa.ss- 
words, and the encryption key are in that 
little 55K-byte file somewhere. What's 
more, there's nothing to slop you from 
copying it onto a floppy, taking it home, 
and studying it at your leisure. It's surely 
the easiest scheme of the four to break. I 
looked through it with DEBUG, but I 
could find nothing that looked like pass- 
words, even though I knew what to look 
for. 

HFTools is a slick, simple utility that 
could do a lot of people a lot of good if it 
weren't so damn expensive. 


Jared Taylor is a coniribulirtg editor of PC 
Magazine. 


jJU E D 1 T O R ’ S 
Ad C H O I C E 


Pitted against Watchdog. Hl-Tixils. 
and Knight. Protec, Version J O. hy 
Sopht'o lni'., emerged as the clear 
winner. Prolec .scored high /loints 
for such features as electronic mail, 
a u.ser trail file, and minimum jmss- 
word lengths. Although a licensed 
version o/Protec. Knight did not 
mea sure up to the .standards of its 
ancestor because it installs various 
annoying features such as a key- 
board that turns off before hooting 
can ix ctir. 
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The BIGGEST reason to buy the 
FASTCQMM'“ 2496 is that it 
adds Speed for Bottom Dollar. 

JT Here aieS more. 


The FASTCOMM 2496 is designed for PC to PC, 
mini and mainframe users who need all popular baud 
iates-9600-as wed as 2400, 1200 and }00. You can do 
more than ever before with your modem and you 
can do it now! 

Ml .moie modem for your money. 

IT X The FASTCOMM 2496 includes K)0-2400 
baud for interactive work and play. When it comes to 
high-qjeed downloading-switch to 9600 baud with a 
simple AT command. You can transfer full diskettes 
of data in less than 10 minutes! Say goodbye 
to excessive long distance charges! 



•• eiroi'&ee reliability. 

tT • what's more, at high data rates, 
the modem’s built-in enor detection<orrection ''^^5 cma ***** 

protocol ensures error-free transmission when phone 
tines get too "noisy." Constantly morritoring the line. 

FASTCOMM 2496 quickly bounces you back to top 
qreed when the lines clear. Yoirr data remains intact 
and error-free! You get optimum performance without 
the worry! 


MC .. .orchoose only the speed you 
TT ^ ne^, now. 

Start with either our FASTCOMM 9600 or 2400. at 
even lower prices. Later, snap in additional speeds by 
purchasing our FASTSNAP boards, available for both 
the external or half card modem. 

. . .customize youi modem to suit 
youz needs. 

With FASTCOMM s non-volatile memory, make 
changes that stay. Set defaults today, even on 
your remote modem using the ATY Com- 
■p, ' mand. and you'll have them tomorrow! 
And whenever you autodial, FASTCOMM 


#6 


automatically sets the meed of the receiving 
r baud 


^9 you can choose the flexibility 

TT y ofaninteinal modem. 

The FASTCOMM 2496B may be the version for 
you! Ideal for PC appbcations. this half card inserts 
into any full or short expansion slot in your IBM PC. 
XT, AT or compatible. leaving you more rrxim for 
other expansion uses. 

MA .. .or choose the 
TT portability of an 

external modem. 

Our external version-the com- 
pact FASTCOMM 2496-is a superb 
choice for PC terminal to main- 
frame applications. Its LED status 
indicators and speaker control 
nrake for easy monitoring during 
operation. 


COMPARE THE ADVANTAGES FOR YOURSELF 

Manufacturer 

KIO. 1200. 2400 

9600B 

24M 

FASTCOMM 

$619 

$S99 

$999 

HAYES 

$795 

NA 

NA 

NOVATION 

$795 

NA 

NA 

RACAL VADIC 

$695 

NA 

NA 

VENTEL 

$695 

NA 

NA 


modem to match your baud rate! 

.. .supported by popular 
ft M communications software. 

The FASTCOMM 2496 mns with virtually any asyn- 
chronous communications software that can support 
9600 baud, including Crosstalk XVI, Carbon Copy, 
Respond, Relay Gold, Q Modem, Blast and SirnK )278. 

.. .and you get top to bottom 
TtO service. 

Call our toll-free number and your modem will 
be on its way within 24 hours! If you're not totally 
convinced the FASTCOMM 2496 sets a new high in 
speed, flexibility, and savings, return it within }0 days 
for a full refund. 

And there's more— dial up our 
FASTCOMM Bulletin Board for user 
tips, or our customer service repre- 
sentatives for support. And. if you 
should ever need it. the FASTCOMM 
comes with a two-year warranty. 

Call 800-S21-2496, ext. S 
(in Virginia (70)) 620-)900) 


todayl 


Fastcomm Data Corp. is an Electronic Vaults. loc. company. 
All product names are trademarks of their manufaaurers. 
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FAST, FASTER,! 


9,600-BPS 
Modems Arrive 


Yes, prices are dropping and speeds are climbing, but 
only identical modems can talk to each other. Until a 
9,600-bps standard emerges, these high-speed modems 
won’t be quite ready for prime time. 


F ar beyond the 1 ,200-bit-per-second 
modem standard and faster even 
than 2,400-bps are modems that 
claim speeds of more than 9,600 bps. They 
have been around for some time for main- 
frames, but only for synchronous commu- 
nications and at prices most PC owners 
would consider reasonable only for their 
next cars. 

The new crop of high-speed modems 
attach to the serial port of a rc and can use 
standard asynchronous communications 
software. They are Hayes compatible, and 
prices range from just under $900 to just 
under $2,400. Admittedly, they don’t 
qualify as impulse buys, but, at the low 
end, these prices are affordable. 


Not all the news is so positive. When 
PC Magazine evaluated modems from 
four different manufacturers, no two were 
capable of talking to one another at high 
speeds because the protocols were incom- 
patible. These modems transfer informa- 
tion so fast — sometimes at more than 
1,000 characters per second — that even 
the slightest noise on the telephone line can 
do major damage even to a text file. 

The simplest solution is to build error- 
correction protocols into the modems 
themselves. Typically, each manufacturer 
has invented its own protocol for that pur- 
pose. And, as you might expect, even two 
modems using the same communications 
protocols can't talk to each other unless 


they have the same error-correcting proto- 
cols. The result is the usual confusion of 
incompatible products. And while the 
market forces will eventually define a stan- 
dard, in the meantime, the only way two 
different modems can talk to each other is 
to fall back to 2,400 or 1 ,200 bps. None- 
theless, if you need to transfer large 
amounts of information between specific 
locations, you can cut down long-distance 
phone bills by buying a 9,600-bps modem 
for each location. And for raw speed, you 
can’t beat them. 

THE SPEED RANKINGS Speed is a 
complicated issue because the test results 
appear to be contradictory, making it im- 
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■ 9,600-BPS MODEMS 


possible to single out one modem as the 
fastest. 1 timed Digital Communications 
Associates’ FasUink at a low of 8,225 bps 
and a high of 1 1 ,773 bps. Using the same 
files, the Microcom A)C9624c measured a 
low of 7,625 bps and a high of 13,775 
bps — making it both 600 bps slower than 
the Fastlink and 2,000 bps faster. To un- 
derstand the test results, see the sidebar 
"Clocking the High-Speed Modems.” 

Based strictly on speed, the four mo- 
dems reviewed here fall neatly in two cate- 
gories: high end and low end. At the high 
end are the Fastlink and the Microcom 
AX/%24c. At the low end ate the Racal- 
Vadic 9600VP and the EVI UPTA %. 

Both the Racal-Vadic and the EVI are 
straightforward 9,600-bps modems. Both 
are based on the same communications 
protocol (V.29), and if they weren't using 
different error-correction schemes, they 
could probably talk to each other. Not sur- 
prisingly, both modems have similar rat- 
ings on all the speed tests. The differences 
between them ate presumably based on 
differences in their error-correction 
schemes. 

The Microcom AX/%24c is similar to 
the fust two, with one difference. In addi- 
tion to its on-board error-conection firm- 
ware, the AX/9624C uses an on-board 
data-compression scheme. The technique 
will generally work better with text files 
than with command files, and it will work 
better with some text files than with others. 

In one series of tests, the throughput for 
three text files on the AX/%24c varied be- 
tween 14,700 bps and 17,400 bps, while a 
binary file managed only 1 1 ,250 bps. The 
modem did significantly better than 9,600 
bps in every case, but the difference be- 
tween 1 1 ,250 and 17,400 is nearly a 55- 
percent increase. 

Because Fastlink gets its speed by using 
a significantly different approach to com- 
munications, an alternative protocol rather 
than data compression techniques, the 
Fastlink will often react differently than a 
V.29 modem to a given situation, “Differ- 
ent” may translate to “better” or 
‘ ‘ worse . ’ ’ And because the speed tests rep- 
resent a range of situations, it’s only rea- 
sonable that Fastlink does better on some 
while the AX/9624c does better on others. 
(For details on the Fastlink protocol, see 
“Fastlink: Communicating at 10,(XX) bps 


and Up,” PC Magazine, Volume 4 Num- 
ber 25.) 

In the tests, the AX/9624c beat out the 
Fastlink more often than not. That gives it 
an arguable first place, but only barely. 

The Racal-Vadic 96(X)VP and the EVI 
UPTA 96 ate tied for a distant third. Don’t 
automatically mle these “low-end" mo- 
dems out, however. They’re still faster 
than 1 ,2()0-bps or 2,400-bps modems, and 
they’re cheaper than the two high-end mo- 
dems. 

UP AND RUNNING Setting up and us- 
ing any of these high-speed modems is lit- 
tle different from setting up and using any 
other Hayes-compatible modem. In each 
case, the back panel includes connectors 


■ In the tests, the 
AX/9624c beat out the 
Fastlink more often 
than not. That gives it 
an arguable first place, 
but only barely. 

for the power cord, the phone line, and the 
computer. Connect all the cables and load 
your communications software and you’re 
ready to go. 

The only place you’re likely to tun into 
problems is in setting DIP switches or the 
equivalent software controls. But that’s the 
case with most modems. 

The testing of the high-speed modems 
did not include a specific look at Hayes 
compatibility, but these are all compatible 
at least with the Hayes dialing commands. 

DCA’s Fastlink. the Microcom 
AX/9624C, and the Racal-Vadic 9600VP 
all claim compatibility with the Hayes ex- 
tended AT command set. Introduced rela- 
tively recently, this is a superset of the 
original Hayes commands. It’s not as well 
established, but it will work with most 
software designed for the original AT 
command set. 

The EVI UPTA 96 uses a subset of the 


original AT command set, then adds a few 
commands of its own. This means it may 
or may not work with any given software, 
depending on what features the software 
expects to control. 

In running the speed tests, I gave com- 
mands both through Crosstalk and directly 
from the keyboard, and nothing notable 
happened. If you’re familiar with the 
Hayes commands, you already know how 
to use three of these modems, and can 
manage with the fourth. 

Microcom AX/9624c 

At $1 ,799, the Microcom AX/9624c is not 
the most expensive modem in this group, 
but as I’ve already pointed out, it is mar- 
ginally the fastest. TTie AX/9624c is about 
twice the height of the typical external mo- 
dem in the PC market and is slightly longer 
and wider to boot. Compared with most 
modems in the data-processing market, 
though, it is sleek and slim. The black cas- 
ing and stylish design have the same flavor 
as some of the higher-powered sports cars. 
And the high-horsepower analogy carries 
further. That 9,6(X)-bps engine under the 
hood has been souped up to run as fast as 
19,200 bps, 

Microcom uses a two-step technique to 
boost the modem to the higher speed. 
First, it divorces the computer-to-modem 
link from the modem-to-modem link. 
Then it uses the data compression scheme 
to send the information over the phone 
lines. 

Nearly all modems at 2,400 bps and 
slower are designed so that every step in 
the chain from computer to modem to mo- 
dem to computer must be set at the same 
speed. The AX/9624c is smarter than that. 
It can talk to the computer at up to 19,200 
bps while it talks to the other modem at 
9.600 bps. 

When sending data, this scheme lets the 
AX/%24c get information from the com- 
puter faster than it can .send it over the 
phone lines. The computer has to start and 
stop the information flow repeatedly (un- 
der either hardware or software control of 
the modem), but the modem never has to 
wait for the computer. 

The data compression feature, mean- 
while, does its best to let the modem keep 
up with the computer. As the AX/9624c 
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Testi 


Hardware throughput was tested with a file of random 
ASCII characters (100K). Microcoms demonstration text 
file (Microcom), an actual text file (9600TXT). and a 


binary file (WS.COM). For more information on the 
test procedure, see the sidebar "Clocking the 
High-Speed Modems’* 



Tests 

9.600-bps file 
transfer using 
the Crosstalk 
Send com- 
mand (without 
capture) 
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EVI UPTA 96 

No one nuHiem is fostest with at! files under all 
conditions. With the CrossVdlk proprietary 
proUK'o! (see top ftraph). the four nunlems 
divide into two liroups. with Itoth the MicriH om 
and IK' A modems significantly faster than 


Racal-Vadic 9600VP 

either the EVt or Racal-Vadic offerings. With 
Xmodem (see middle graph), none of these 
modems does very well because of the 
interaction between the nuHlems' proprietary 
error-checking proUKols and the Xmodem 


Microcom A)(<9624c 


Fastlink 

protiK ol. with its small bliK k size. Note that 
when using Send without Capture (see bottom 
graph), the EVI and Racal-Vadic miKiems 
perform better than when u.sing the Crosstalk 
proprietary proiiKol. 
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The Editor’s Choice Microcom AX/9624c is price/performance leader among 9,600 bit-per- 
second modems reviewed here. 


gets the data, the on-board firmware en- 
codes it, then sends the compressed data 
down the phone lines. On the other side, 
the receiving modem reconverts the in- 
coming data and sends it to the computer. 

DUPLEX AND ECHOPLEX SET- 
TINGS The computer-to-modem link on 
the AX/%24c differs from the modem-to- 
modem link in other ways besides speed. 
The computer and modem talk to each oth- 
er using full-duplex, meaning information 
flows in both directions at the same time. 
But the modems talk to each other using 
half-duplex, meaning that information 
flows only in one direction at a time. 

A short digression here to avoid confu- 
sion: “full-duplex” is widely thought to be 
synonymous with “echoplex.” It is not. 
With echoplex, or remote echo, anything 
you send to the remote system is echoed 
back to you. If the character that shows up 
on your screen is the one you typed, you 
know it was received correctly at the other 
end. If the remote system does not use 
echoplex, you won’t see anything on your 
screen unless you turn on a local echo (usu- 
ally telling your software to echo the char- 
acters to the screen). This feature tells you 
nothing about how well the other side re- 
ceived the data, but it lets you see what you 
type as you type it. 

Almost all communications programs 
refer to a remote echo as full-duplex and to 


a local echo as half-duplex. In reality, the 
duplex setting and echoplex setting are in- 
dependent of each other. 

If your modem uses a full-duplex proto- 
col, as with the standard 1,200-bps, Bell 
212 modem, then all communications are 
full-duplex, whether you’re using local 
echo or remote echo. And if the modem 
uses a half-duplex protocol, as with the 
AX/%24c, then all communications are 
half-duplex — but you can set your soft- 
ware to local echo or remote echo. 

For interactive communications, a half- 
duplex link can be cumbersome to use with 
remote echo. Since the modems can’t send 
and receive at the same time, the receiving 
modem can’t echo the characters until the 
transmitting modem stops sending. If 
you’re a moderately fast typist, you can 
easily get ahead of your screen. And on the 
receiving side, you can’t type anything un- 
til the other side stops sending. 

In testing the AX/9624c with remote 
echo using Crosstalk XVI, I saw no evi- 
dence of the half-duplex link. If you type at 
the keyboard while the modem is accept- 
ing incoming information, the AX/9624c 
buffers the outgoing data in memory until 
the remote modem stops sending. Even 
better, a fast “turnaround” time lets the 
modem quickly alternate between sending 
and receiving. 

The result, says Microcom, is that the 
AX/9624C emulates a full-duplex modem. 


What that translates into in practice is that 
it’s hard to distinguish half-duplex on the 
AX/9624C from full-duplex on a standard 
1 ,200-bps modem. Aside from the in- 
creased speed, you’re just not likely to no- 
tice a difference. 

Other features The front panel 
on the AX/%24c includes seven status 
lights. Five of these are simple on/off 
lights; power on, off hook (indicates the 
modem has picked up the phone), data-ter- 
minal ready (indicates the computer is on 
and ready), transmit data (blinks when 
sending data), and receive data (blinks 
when receiving data). 

A test light flashes when the modem is 
correcting a communications error or 
when it detects a data error during diagnos- 
tics, and it remains lit if the modem detects 
a system error. 

The last light indicates communications 
speed. The one light uses various combi- 
nations of colors and blinking speeds to 
signify 300 bps, 1,200 bps, 2,4(X) bps, 
4,8(X) bps, and 9,600 bps. 

As the various speeds suggest, the 
AXy9624c can talk to other modems using 
the Bell 103 protocol (300 bps). Bell 212 
protocol (1,2(X) bps), and V.22 bis proto- 
col (2,400 bps). It can also use the Europe- 
an V.22 standard at 1 ,200 bps. The 4,800- 
bps speed uses the proprietary protocol and 
is meant for phone lines that are too noisy 
to handle 9,600 bps. 

In addition to the status lights, the front 
panel has two switches. One of these 
switches between synchronous and asyn- 
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Microcom AX/9624c 

MicrocOTi IiK. 

I400A Providence Hwy. 

Norwood. MA 02062 
(800) 822-8224 
(617)762-9310 

List Price: $ 1 ,799; AXm 1 2, $ 1 .399 

In Short: High speed. Hayes 
(xxnpalibiliiy. synchnxKHis 
communic^ions. and a full range of 
standard modem prouxols make the 

AX/9624C and AX/%12 worthy 
contenders. 
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chronous mode. The other is the talk/data 
switch, which provides a simple way to 
switch between modem and phone during 
a call. 

GETTING STARTED The AX/9624c 
comes with Microcom’s all-purpose, 
book-size manual for the Microcom AX 
series, plus a 1 7-page addendum covering 
the specifics of the AX/96 modems. 

Fortunately, the manual is written for 
those who would like to use the modem 
rather than read the book. The first chapter 
gets you off to a good start. It includes a 
useful note on how to choose between the 
AT command set and Microcom’s own SX 
mode (“If you are using a personal com- 
puter running Hayes-compatible software 
. . . choose AT mode”). It then lists 
which chapters to read, depending on the 
mode you’ve chosen. 

With AT mtxle, a single chapter will 
get you started. It gives instructions for in- 
stalling and using Crosstalk XVI, PC Talk 
III, and Microcom’s own Era2 Stand 
Alone software for the AX modem. If 
you’re using some other software, you’ll 
have to translate these comments for your 
specific program, but unless you’re a com- 
plete novice in communications, this 
shouldn’t be a problem. 


Fastlink 

If you’re looking for top speed and never 
mind the cost, the Fastlink, from Digital 
Communications Associates, is very much 
in the running. Think of it as the Mercedes 
alternative to the Microcom Porsche. This 
is the second time I have reviewed Fastlink 



FACT 


FILE 


Fastlink 

Digital Communications Asstaialcs Inc. 
KKK) Aldcnnan Dr. 

Alpharclla. GA .10201 
(4<M)442-UKm 

l.lsl Price: Kxtcmal version. S2..t95: Nraril 
version. $1,995 

In Short: The new version of the Fastlink 
adds extra speed, additional mrxiem pmto- 
cols. and fewer raislacles to interactive com- 
munications. 

CtHClEesaONnEAOERSEnVtCECAnO 



Digital Communications Associates’ (DCA) already impressive and recently improved Fastlink 
comes in both an internal and external version. 


(see “Fastlink: Communicating at 10,000 
bps and Up," PC Magazine. Volume 4 
Number 25). Much of the original review 
still applies, but DCA has changed the 
firmware to improve performance — par- 
ticularly the speed. Already an impressive 
product, the Fastlink has enough new fea- 
tures to earn another look. 

The Fastlink still comes in two ver- 
sions — a $2,395 external modem and a 
$ 1 ,995 board modem for the PC, XT, or 
AT. For this test, DCA provided two ex- 
ternal modems, but my previous experi- 
ence is that the two versions have only mi- 
nor differences. 

Physically, the Fastlink is unchanged. 
Measuring S'/z inches wide by 2 inches 
high by 1 2'A inches deep, it is far too big to 
fit comfortably under a desk phone or to 
share the top of a system unit with a moni- 
tor. It has an attractive modem design that 
puts most other modems to shame. 

The front-panel status lights on the 
Fastlink are much the same as on the 
AX/9624c. They include a modem-ready 
light, a terminal-ready light, an off-hook 
light, a receive-data light, a send-data 
light, and a pair of lights to indicate the 
speed of transmission. 

The Fastlink can handle a variety of 
modem protocols. When I first reviewed 
the Fastlink, these included Bell 103 (300 
bps). Bell 212 (1,200 bps), and IX^A’s 
own high-speed protocol. Newly added 


ate V.22 (1.200-bps European standard) 
and V.22 bis (2,400 bps). 

MORE POWER Fastlink’s proprietary 
communications protocol differs dramati- 
cally from the protocol used by the Micro- 
com modem (and from most other mo- 
dems). But one feature it shares is the 
ability to talk to the computer at a different 
speed than it uses with the other modem. 

Typically, the computer is set to talk to 
the Fastlink at 19.2(X) bps. The Fastlinks 
establish their own speed and vary it in 
100-bps increments, depending on the 
quality of the phone line. 

DCA has significantly boosted the 
speed of the proprietary protocol . As origi- 
nally released, the Fastlink had a maxi- 
mum claimed speed of up to 15,000 bps, 
with a claimed throughput of 10,000 bps. 

The new Fastlink will .still talk to the 
original version, but DCA now claims a 
maximum instantaneous speed of 18.000 
bps and a throughput of 14,0(K) bps. 

The new version of the Fastlink easily 
outperforms the old. though not quite as 
much as these numbers suggest. One ex- 
ample: a lOOK file that took 2 minutes to 
transfer with the old Fastlink took only 1 Vz 
minutes with the new version. 

Another significant difference in the 
new Fastlink is the way it handles remote 
echo. The Fastlink communications proto- 
col sends data in packets rather than key- 
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CLOCKING THE 
HIGH-SPEED MODEMS 

The speed results for the four high-speed modems 
varied a lot depending on what files they were sending 
and what computers they were attached to. 


stroke by keystroke, which means the re- 
mote computer can't echo any of the 
characters until it has received the entire 
packet. 

In the original version of Fastlink, this 
was a significant problem. As I pointed out 
in my review, it was easy to get several 
words ahead of the screen while typing, 
making interactive communications un- 
necessarily clumsy. In the new Fastlink,. 
the problem has all but disappeared. It’s 
still possible to get ahead of the screen, but 
unless you are an unusually fast thinker 
and ademon typist to boot, it's not likely to 
be a serious problem. 

More interesting than the improvement 
itself is the promise of more to come, with 
the ability to upgrade at minimal cost. The 
only physical difference between the origi- 
nal Fastlink modem and the new version is 
a change of four chips. If you have the 
original Fastlink. you can have DCA put 
the chips in for $250, or you can buy them 
for $99 and put them in yourself. 

When I first reviewed the Fastlink, a 
DCA spokesman told me that such up- 
grades were possible, and I filed it under 
“we’ll see.” Now that it’s an accom- 
plished fact. I’m wondering what will 
come next. Stay tuned for developments. 

Racal-Vadic9600VP 

Racal-Vadic has long been a major manu- 
facturer of modems for the data-processing 
market. Recently, the company has been 
trying to find a place in the PC market. The 
Racal-Vadic 9kx)VP, which can take its 
orders from either Racal-Vadic’s own 
command set or the Hayes command set, 
is one more step in that direction. 

If the Fastlink is a Mercedes and the 
Microcom AX/%24c a Porsche, then the 
Racal-Vadic 9600VP is unquestionably a 
Chevy. You’ll find nothing too flashy 
here, or blindingly fast, but you will find a 
full-function product that offers more than 
minimal capabilities. 

The 96()0VP is available in an external 
version only. For those who like to know 
what’s going on with their systems, the 
modem offers roughly twice as many sta- 
tus lights as the other modems reviewed 
here. One bairk of lights includes power 
on, data-set ready (similar to off hook), 
data-terminal ready, transmit data, receive 


D eciding what tests to run on the mo- 
dems was complex because of the 
number of variables involved. At the 
very least, the system throughput de- 
pends on some combination of the time it 
takes your software to coordinate with 
the other system; the clock speed of the 
transmitting computer; disk-access time 
in reading the file; quality of the phone 
line; the clock spe^ of the receiving 
computer, and access time in writing the 
file to disk at the receiving end. 

Other possible factors include screen- 
update speed when sending text files as 
text and the amount of RAM available on 
the receiving side for storing the incom- 
ing file (more RAM means storing larger 
chunks of data before writing to disk and 
therefore means fewer disk accesses). 

Almost incidental to all this is the 
speed of the modem itself and the amount 
of “overhead” involved in the modem’s 
error-checking scheme. Modem manu- 
facturers base their figures on the time it 
takes to move information modem to mo- 
dem, without worrying about the compli- 
cating factors. This method gives a pure 
figure of modem speed, but it doesn't re- 
flect the system throughput you’ll see. 

The speed tests measure total 
throughput for communications between 
typical systems. This way, they give a re- 
alistic sense of the practical benefits of 
eachiiKxlem. 

HARDWARE To get the best speeds a 
modem should be hooked up, on both 
sides of the link, to a Compaq 286 or any 
machine with a higher-than-normal clock 
speed. What’s more, the computers 
should be reading files from and writing 
files to a RAMdisk rather than areal disk. 
To get the worst speeds, the modem 
should be hooked up to floppy-based PCs 
using the floppy disks. 


The systems used in all tests were an 
IBM PC with 512K RAM and a color 
display on one side, and an IBM AT with 
640K RAM and a monochrome screen 
on the other. Both ran DOS 3.0, using 
the DOS-supplied VDISK. All files were 
sent in both directions on these ma- 
chines, often with significant differ- 
ences. 

SOFTWARE All tests were run with 
Crosstalk on both systems. I chose 
CrossTaik partly because it’s a popular 
program and p^y because it is one of 
the few programs that can work well with 
all of th^ high-speed modems. 

One not-so-obvious problem with in- 
cluding an errra'-coiiection protocol in 
the modem itself is that the modem will 
often not work efficiently with software 
that also includes an enor-cotiection pro- 
tocol in its file-transfer option. 'The two 
protocols not only do double work; they 
can actually interfere with each other so 
that the throughput of the system drops 
dramatically. 

To prove that point, I transferred one 
file with each modem using Crosstalk 
and the Xmodem protocol. Two of the 
modems rrranaged a throughput of less 
than 900 bps. The best speed in the batch 
was 3,825 bps for the Microcom 
AX/%24c. While this is a respectable 
speed, it is still lower than any other mo- 
dem in any other test. 

Crosstalk, Version 3.6, arrd Cross- 
talk-Fast, Version 3.5, both let you ad- 
just block size on the Crosstalk protocol 
so that it won’t interfere with the modem. 
They also let you set the computer for 
19,200 bps. And although there are slight 
differences between the two versions of 
the program, they are similar enough to 
provide a consistent test for all of the mo- 
dems. 
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nH>NE UNES The most important 
variable in effective file transfer is the 
quality of the phone lines. Noise leads to 
errors, which mean resending parts of the 
file and slowing down the overall file 
transfer rate. The tests short-circuited 
this problem by connecting the nnodems 
back to back with a starxlard modular 
phone cable. 

While this connection ensures consis- 
tency in all the speed tests, it doesn’t 
show what happens over normal phone 
lines. For example, with most error-cor- 
rection schemes, if the receiving modem 
detects an error, the transmitting tiKxlem 
has to resend all blocks from that error 
onward. Racai-Vadic says that of the 
four modems reviewed h^, its modem 
is the only one that can selectively resend 
just the bad block. With poor line condi- 
tions, this design can give the 9600VP a 
hefty advantage over the other tiKxiems. 

DCA’s Fastlink takes advantage of 
the wide bandwidth on local phone lines 
to get some of its high speed. But long- 
distatKe lines have a smaller bandwidth 
that gives the Fastlink less to play with 
and slows down the nxxlem. 

On the other hand, on noisy phone 
lines, the Fastlink can adjust itself in in- 
crements of less than 100 bps at a time, a 
design that lets the modem find the fast- 
est usable speed, where the other mo- 
dems have to drop down to 7,200 bps or 
4,800 bps. 

MACHINE-DEPENDENT RESULTS 
In addition to testing the tiKxietns with 
the Xmodem protocol and the Crosstalk 
proprietary protocol, the speed tests also 
timed file transfer with the Crosstalk 
Send command. This feature sends the 
file just as if it were typed at the key- 
board. The text goes to the screen on tte 
receiving computer and may be captured 
to disk or not, depending on how the re- 
ceiving system is set up. I timed it with- 
out capturing the text to disk. 

The tests turned up some interesting 
results. With the Microcom and DCA 
ttradems, the Crosstalk prr^etary pro- 
tocol always gave the fastest file trans- 
fers. With the Racal-Vadic and EVI mo- 
dems, the Crosstalk protocol was faster 


when going from AT to PC, but using 
Send was faster for going fiom PC to AT. 

Out of curiosity I also tried the Racal- 
Vadic and EVI modems with Capture 
on. Even then, transferring the files on 
these rtKxlems from AT to PC was faster 
with Send than with the Crosstalk proto- 
col. If both systems had had mono- 
chrome monitors. Send might have been 
faster in both directions. Test your sys- 
tem to find out the best approach to file 
transfer. 

For testing the Send command, I 
timed three different text fries, including 
one supplied by Microcom to show off its 
data-compression technique. For the 
Crosstalk proprietary file transfer, I add- 
ed a binary ^e as well. The results in 
each case give a range of throughput 
speeds. That range is more signiftcant 
than the individual measurements. 

WHAT WAS MEASURED When 
looking at the results of the speed tests, 
keep in mind that these tests measure the 
hardware throughput, not the system 
throughput. There is an important differ- 
ence between the two. 

System throughput measures the av- 
erage speed between the time you give 
your software the cortunand to start and 
the time you get back control over your 
computer. 

Hardware throughput measures the 
speed between the time the sending com- 
puter starts sending and the time the re- 
ceiving computer acknowledges the end 
of the file. 

The Crosstalk proprietary protocol, 
for example, usually takes 6 or 7 seconds 
to start the file transfer and typically 
waits 2 or 3 seconds after aruiouncing the 
transfer is over before giving up control 
of the keyboard. The system throughput 
speed would count those 8 or 10 seconds 
as part of the file transfer. The hardware 
thr^ghput does not. 

I’ve confined myself to hardware 
throughput speeds b^ause they give a 
better measure of the actual modem 
speed, but remember that the system 
throughput — and the antount of time you 
have to wait — may be longer. 

— M. David Stone 


data, carrier detect (indicates the 96(X)VP 
is talking to another modem), ring indica- 
tor (lights when the phone rings), clear to 
send (the modem is on and ready), speed, 
and error control (indicates when the error- 
correction protocol is active and when the 
modem has detected an error). 

Seven other lights are associated with 
front-panel switches and indicate settings 
for synchronous-versus-asynchronous 
communications, voice versus data, speed 
setting, and various self-test features. 

With all these status lights, it’s unfortu- 
nate that the lights face up rather than for- 
ward, so that to see them you have to put 
the modem below eye level. The obvious 
place is on your desk, but at 8 inches wide 
by I'/r inches high by 13‘A inches deep, 
the modem is large enough so that you may 
have trouble finding room for it. In testing 
the 96(X)VP, I wound up with the modem 
on a shelf above eye level, giving me the 
choice of ignoring the status lights or hav- 
ing to half stand up to see them. 

COMMUNICATIONS FEATURES As 

the stahis lights for speed suggest, the 
96()0VP can use a variety of modem proto- 
cols. The modem is not as versatile as the 
AX/9624C or Fastlink. however. Aside 
from its own protocol, it’s limited to Bell 
103 (300 bps) and Bell 212 (1,200 bps). 
Notable for its absence is the V. 22 bis pro- 
tocol for communications at 2,400 bps. 

Many of the 9600VP’s features are ir- 
relevant for the PC user. The front-panel 
controls and on-boaid telephone book are 
useful if the modem is connected to a ter- 
minal but are pointless if you’re eonUol- 



S^FACT FILE 

Racal-Vadic 9600VP 

Racal-Vadic 

1525 McCarthy Blvd. 

Milpitas, CA 95035 
(408)946-2227 

List Price: $1,495 

In Short: The 9600VP is a workmanlike 
9,600-bp6 modem. It offers Hayes compati- 
bility, communications at 3(X) ^ and 1 .200 
bps, and the Racal-Vadic name. But given 
the price, the modem comes iq> shot! on 
q)e^. 
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■ 9,600-BPS MODEMS 




9,600-bps Modems: Summary of Features 


CBmmaRd 


Claimed Fallback 

iopsHtdw/ tpeedair/ 

IvofrldUrf pro^rtctary Atyiw 


Re. el Compellble Cempalible Compatible Fraei- 

ilates « Ml IPS w/V.22 • V.22bia Svaebreneoa Oe atl panel 

MpIRe and Ml 212 ali.2tPbpi at 2.401 bpa epe f p tl ee awiich ceetreic 


EVI UPTA 96 
Electronic 

Vaults Inc. 

External. 

$995 

Internal. 

S895 

Original AT. 
Expanded AT 

9.600 bps 

4.800 bps 

Auto-dial 
Auto-answer 
Manual dial 
Manual answer 

6 





• 


• 

Racal-Vadic 

9600VP 

Racal-Vadic 

$1,495 

Expanded AT. 
Racal-Vadic 

9.600 bps 

7.200 bps 
4.800 bps 
2.400 bps 

Auto-dial 
Auto-answer 
Manual dial 
Manual answer 

9 

• 



• 


• 


Microcom 

AX/9624C 

Microcom Inc 

$1,799 

Expanded AT. 
Microcom AX 

9.600 bps 

4.600 bps 

Auto-dial 
Auto-answer 
Manual dial 
Manual answer 

7 

• 

• 

• 

• 


• 

• 

Fastlink 

Digital 

Communications 
Associates Inc. 

External. 

$2,395 

Internal, 

$1,995 

Extended AT 

18.000 bps 
instantaneous. 

14.000 bps 
throughput 

Increments 
of less 
than 100 bps 

Auto-dial 
Auto-answer 
Manual dial 
Manual answer 

7 

• 

• 

• 

• 

• 





ling the modem through software. 

According to the 9600VP manual, the 
modem will work at 9,600 bps with any 
AT-compatible software that can handle 
the speed. It gives no hints for specific pro- 
grams, but a section entitled “[^paring to 
Use AT-Compatible Software" gives 
step-by-step instructions that will be easy 
to follow if you're familiar with your com- 
munications program. 

The one serious flaw with the 9600VP 
is its price. Selling for $1,495, it is only 
$300 less than the Microcom AX/9624c. 
At first glance, that may seem like a big 


enough price difference to justify buying a 
low-end rather than a high-end, high- 
speed modem but Microcom sells another 
high-end modem for $1,599, the 
AX/9612. 

Like the 9600VP, the AX/9612 lacks 
the V.22 bis protocol for 2,400-bps com- 
munications. But otherwise, the AX/9612 
is identical to the AX/%24c. In particular, 
it uses the same protoeols and data com- 
pression scheme to increase its throughput 
dramatically at 9,600 bps. When com- 
pared with the much faster AX/9612, at 
just $100 more, the 9600VP is hard to jus- 



Despite its impressive status dispiay panel, the RacahVadic 9600VP shown here is an adequate 
middie-of-the-riKut 9,600-bps modem. 


tify — unless you are using a system that 
can’t take advantage of the 19,200-bps 
modem-to-eomputer link. 


EVI UPTA96 

The EVI UPTA 96, from Electronic 
Vaults, is priced at $995 for the external 
version or $895 for the half-card board mo- 
dem. 

Of the modems tested for this article, 
it’s the only one limited strictly to its pro- 
prietary high-speed protocol. If you al- 
ready have a modem for lower speeds and 
can devote two serial ports to your mo- 
dems, this may not be a consideration. But 
keep in mind that the combination of the 
UPTA 96 plus a second modem can easily 



FACT 


FILE 


EVI UPTA 96 
Electronic Vaults Inc. 

12347-E Sunrise Valley Dr. 

Reston.VA 22091 
(703)620-3900 

Ust Prke: Internal. $895; external; $995. 

In SbcNi: This low-lnxlget. high-speed mo- 
dem uses only its own proprietary protocol, 
but H's a reasonable alternative for those who 
want to keep costs down and already have a 
low-speed modem for communications at 
1 .200 bps and slower. 
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YCXJ COULD SAVE A BIG 
RFTY DOLLARS ON THE NEW 
OUIETJET PLUS PRINTER? 

If your old printer is beginning 
to sound like an industrial chain 
saw, you should give a listen to the 
new Quietjet Plus printer from 
Hewlett-Packard. It gives you quiet 
operation and superb printing qual- 
ity at a very affordable price. And 
for a limited time, you can get a $50 
rebate on any Quietjet Plus you buy. 

Just visit your HP dealer for a 
Quietjet Plus demonstration. You'll 
see its near letter perfect printing 
quality. And how its wide carriage 
lets you print a wide range of docu- 
ments, from short memos to long 
spreadsheets. You'll hear — or 
almost hear— how inaedibly quiet 
it is. So quiet that you can carry on 
a normal telephone conversation 
without being disturbed. 

The Quietjet Plus represents the 
kind of business computing inno- 
vations you've come to expect from 
the company that never stop® 
asking, "What if . . .?" 

So if your printer is breaking the 
sound barrier, just call 1 800 367-4772, 
Dept. 7091 for the Hewlett-Packard 
deier nearest vou. 



Wh^ HEWLETT 
mifiM PACKARD 

Business Computing Si/stems 


N 

DE 


Otter expire$ 9i‘30'86 Rebate available when submitted with proof ol purchase artd official form avail' 
able at participating dealers and from HP sales reps. Void where faned, restricted or forbidden by law 
c 198b Hewlett-Packard Company PG603PM9 
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■ 9,600-BPS MODEMS 



The greatest virtue of the EVi VPTA 96 is price: at $895, it's the cheapest 9,600-bps modem 
reviewed here. But caution, price can be deceiving. 


put you in the same price range as the Ra- 
cal-Vadic 9600VP and the Microcom 
AX/9612. 

The UPTA 96 is the same height and 
depth as the Hayes Smartmodem and 
about an inch wider. If you already have an 
external modem, the UPTA 96 will fit 
comfortably underneath. It sports eight 
status lights: power on, terminal ready, 
send data, receive data, carrier detect, off 
hook, clear to send, and ring indicator. 

The UPTA 96’s enhanced subset of the 
Hayes command set didn’t cause any prob- 
lems during the speed tests, but be fore- 
warned that with many communications 


[T^ E D I T O R ’ S 
Ad C H O I C E 


Of the units under review, the Mi- 
crocom AX/9624c is the clear 
pricelperformance leader, with the 
highest measured throughput and 
only the second-highest price, 
DCA’s Fastlink’s measured 
throughput is nearly as high, and 
the company has proven its ability to 
upgrade with only an inexpensive 
change in firmware. For bargain- 
basement entry into the high-speed 
arena, the EVI UPTA 96,. at under 
$1,000, is the only choice. 


programs, you can’t get away with install- 
ing the software for the Smartmodem. The 
UPTA 96 manual recommends specific 
versions of Crosstalk XVI, Relay Gold, 
Respond, Carbon Copy, Q-Modem, Blast, 
and Professional YAM. 

Also be forewarned that the UPTA 96 is 
clumsy for interactive communications. 
When you’re typing at the keyboard, it’s 
easy to get ahead of the screen when using 
remote echo. The solution, according to 
EVI , is to “ use local echo whenever possi- 
ble,” but in some situations, switching to 
local echo is also awkward. 

Despite its limitations, the EVI UPTA 
% is still worth a look — especially if you 
can’t justify the cost of two Fastlink or 
AX/9624C modems. Editor’s Note: At 
press time Electronic Vaults announced 
nine FASTCOMM models, which include 
every combination of standard modem 
protocol, both with and without the EVI 
9,600-bps protocol. You can add protocols 
to whichever model you have with FAST- 
COMM’s “Fast-Snap” boards. You 
could start with a 300/ 1,200-bps internal 
modem for $395 and add a 9,600-bps up- 
grade later for $525. Or start with a 9,600- 
bps modem at $895 for the internal ver- 
sion, and add 300/1,200- and 2,400-bps 
compatibility as needed. K8 


M. David Stone is a frequent contributor to 
PC Magazine. 


Advanced 
Authorized Dealers 

(Eastern U.S.) 

Aardwotf Microsystems 

217 East 8Sth. Suite 102 
New York. NY 10026 
212/536-7840 

Advanced Information Systems, Inc. 
1336 Edna S.E. 

Grand Rapids. Ml 49507 
616/243-1312 
Archive Systems. Inc. 

1876 N.W. 2nd Ave 
Boca Raton. FL 33431 
305/393-4602 
Corporate Micros. Irtc. 

333 West 52nd St.. Suite 1204 
New York. NY 10019 
212/315-2853 
Crest Systems, Inc. 

2101 Magnolia Ave . Suite 208 
Birmingham. AL 35205 
205/328-4882 
Fast Forward. Inc. 

129 Adams Street 
Louisville, KY 40206 
502/569-0301 
ICS Software 
PO.C. 359015 
Brooklyn. NY 11235 
718/743-4050 

INACOMP Computer Centers 

700 Remmington Road 

Schaumburg. IL 60195 

312/519-1900 

Micro City Computers 

110 West 31st Street 

New York. NY 10001 

212/563-6110 

Mitech Corporation 

m Perimeter Park South. Suite 335-S 

Birmingham. AL 35243 

205/967-0605 

Modular Management Systems, Inc. 

451 Bloomfield Ave 
Caldwell. NJ 07006 
201/228-3838 
National Al Lab. Inc. 

1800 Century Blvd.. Suite 770 
Atlanla. GA 30345 
404/633-3900 

Netwrork Data Systems. Inc. 

3419 Pierson Place 
Flushing. Ml 48433 
313/732-6340 
PC Connection, Int'l. Inc. 

8709 S.W, 132 Street 
Miami. FL 33176 
305/235-8966 

PRISM Computer & Consulting 
Services. Inc. 

2100 Riverchase Center, Suite 420 

Birmingham. AL 35244 

205/988-5111 

Don Sivitz & Associates 

435 Dayton Street 

Cincinnati. OH 45214 

513/421-1105 

Southeastern Systems, Inc. 

619 East Price Ave.. Suite #12 
Gastonia, NC 28054 
704/866-8048 

TENMAST SOFTWARE SYSTEMS 
1015 Richmond Road 
Lexington. KY 40^2 
606/268-0995 
TRIMARC Systems, Inc. 

11716 Parklawn Drive 

Rockville. MD 20852 

301/231-4991 

Upen Computer Systems 

4701 N.W. 72nd Avenue 

Miami. FL 33166 

305/594-2980 
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LINK, INC. 
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To Over 30,000 Installations, 
MultiLink MEANS Multi-User. 


At over 30,000 sites, as many as one-quarter of a million 
users lap into the power of MultiLink' Advanced everyday. 

Since 1981 , they’ve come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink' has provided a cost-effective 
multi-user solution that's available from no one else. 

MultiLink ' Means Cost-Effective Timesharing 
on a PC. MultiLink' Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT, AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play, and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running ourterminal emulation software. 


MultiLink' Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE III, & Multimate are just a sampling 
of the wide variety of PC-DOS software that's fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink ' Means Multi-User to Leading 
Computer Publications. Whetheryou read PC Magazine, 
"MultiLink' Advanced delivers on. ..convenience, speed, 
and flexibility," or InfoWorld, "If you want a low-cost 
multiuser system with up to eight terminals, MultiLink ‘ 
Advanced is worth a serious look!’ it becomes clear that 
MultiLink* Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink’ Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Cali The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink’ Advanced is $495 and comes with a 
money-back guarantee. 



OtaUftSOJirak’ 

CD 


THE SOFTWARE LINK, INC. 


8601 Ounwoody Place. Suite 632. Atlanta, GA 30338 Telex 4996147 SWLINK 

, CALL: 404/998-0700 

Dealer Inquiries Invited 

THE SOFTWARE LINK. INC,/CANADA 
400 Esna Park Drive. Suite 16 Toronto (Markham). Onl. L3R 3K2 


MultiLink ‘ is a registered trademark of 
The Software Link. Inc. MultiLink* Advanced 
& F^'Shadow * are trademarks of The 
Software Unk. Inc. IBM PC, XT. AT, PC-DOS, 
Token Ring. & NETBIOS are trademarks Of 
IBM Corp. WordStar. dBASE III. Multimale. 
Lotus 1-2-3& Symphony are trademarks of 
M<roPro. Ashton-Tate. Muftimate fniernaiionai. 
& Lotus Oeveioprpeni Corp . respecttveiy 







Remote lets you run almost any progreim, from any location, as if you were there. 


Remote is the software that turns your personal computer in- 
to a host computer. You or anyone you choose can dial it up 
from almost any terminal in almost any location, and run most 
popular application programs such as word processing, spread- 
sheets, and data base managers. 

You'll see the program on your remote terminal screen as if 
you were seated at the host PC. 

While Remote itself becomes transparent in use, it offers 
some very tangible benefits: 

• You don't need a second PC to do the job of two. Almost any 
terminal or terminal emulator will do. The only software you 
need is the software in your host PC. 


• Each of several different users can call in from anywhere in 
the world and use the host PC and software. Remote includes a 
sophisticated electronic mail system with encrypted messages 
and individual password protection. 

• You can transfer files to and from the host computer, using 
the Crosstalk or XMODEM protocol. 

• Programmers and software vendors can use Remote to debug 
a client's software by phone, without leaving their own offices. 

Imagine the potential Remote has in extending the power of 
your own PC. Ask your dealer about it, or write for details. 

CROSSTALK and MICROSTUF arc rcgislered trademarks of Mkrostuf. Inc 
REMOTE ts a trademark of Mkrostuf. Inc 
CIRCLE 32t. ON READER SERVICE CARD 
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Imicrostuf] ' 

1 000 Holcomb Woods Parkway 
Roswell, Georgia 30076 
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INTEGRATED 

APPLICATIONS: 


THE 


^he search for the 
perfect integrated 
program at times 
seems like the search for 
the elusive Holy Grail. 

These programs, while 
they combine the five most 
commonly used PC appli- 
cations in one package that 
permits easy data inter- 
change among them, usu- 
ally achieve this integra- 
tion at the expense of full 
functionality in one or 
more of the modules. In- 
novative Software’s The 
Smart Software System comes closer than 
most to the ideal: its modules, while by no 
means flawless, can all respectably com- 
pete with good standalone products in their 
categories. What it sacrifices for its bal- 
anced performance is a certain measure of 
integration. 

Like its chief competitors. Framework- 
11, Symphony, and Enable (see “Integra- 
tion with Integrity: Framework, Sympho- 
ny. and Enable,” PC Magazine, Volume 
5 Number 11), Smart includes a word pro- 
cessor. a database manager, a spreadsheet, 
a graphics utility, and a telecommunica- 
tions program. You can purchase Smart as 
a complete integrated set or as a separate 


Smrt 

SOLUTION 


Innovative Software’s Smart System offers 
an acceptable level of integration without 
sacrificing too much functionality within its 
individual applications. Its modules 
are respectable, even impressive, performers. 


word processor, database, or spreadsheet 
with graphics; either way, it includes tele- 
communications. time management, a 
programming language, a formula calcula- 
tor (endowed with the entire set of spread- 
sheet functions), and a basic text editor, 
giving you most of the services of a desk- 
top utilities program. 

One way that Smart maintains its sur- 
prisingly consistent level of quality across 
all its modules is by sidestepping the domi- 
nance of one particular data structure; each 
of Smart's modules retains a distinctive 
flavor that makes the package seem more 
like a well-coordinated series of standa- 
lone packages than like traditionally ho- 
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■ THE SMART SOLUTION 


mogeneous integrated software. 

The price for this greater autonomy of 
the modules is occasional lapses in close- 
ness of integration. Although you can cre- 
ate up to 50 windows, files simultaneously 
represented in different windows must be 
of a single type: thus while you can view 
multiple word processing documents si- 
multaneously on-screen, you can’t com- 
pare one with a database and a spread- 
sheet. You can transfer data between two 
word processing documents or two spread- 
sheets on-screen, but exchange of data be- 
tween dissimilar applications or between 
two databases occurs in file-based trans- 
fers using Smart's proprietary data inter- 
change formats. Fortunately, these trans- 
fers are relatively simple: you can easily 
put spreadsheet graphics or a database re- 
port into a word processing document, for 
example. 

Like most integrated programs. Smart 
is largely menu driven and includes an in- 
tegral programming language that gives 
you access to the power of each of its mod- 
ules. Five separate menus control each ap- 
plication — a design I found a bit awkward. 
(The first three menus vary from one appli- 
cation to another; the fourth and fifth deal 
with file operations and system utilities.) 
However, the program allows you to vary 
the available range of commands among a 


simplified set of menus appropriate for be- 
ginners, a full range of menus for interme- 
diate users, and an abbreviated command 
mode suitable for experts. Whatever the 
mode, a set of “Quick keys” is available 
for rapidly executing frequently used com- 
mands — generally function keys or Alt- 
Ctrl key combinations. A macro facility al- 
lows you to store any series of keystrokes 
unavailable through the Quick keys. 

Other nice touches include 11 word 
processing fonts (you can display custom 
fonts through an internally toggled graph- 
ics mode) and room for two additional 
fonts you design (the program gives you 
the editing tools to do this). All data files 
can be protected; in the case of spreadsheet 
files, the program employs passwords in 
order to distinguish between read and 
read/ write access. 

The windowing facility is helpful but 
rather limited. Windows tile beside one 
another without overlapping. And, while 
any window may be zoomed to full screen, 
you cannot adjust the size of an existing 
window without recreating it. 

Like most other integrated programs. 
Smart is large; its need for numerous work- 
ing files and its occasional use of overlays 
make a hard disk almost a must. I used one 
during my testing and my conclusions re- 
flect that. 


Spreadsheet 

The Smart spreadsheet is remarkable for 
several reasons; its 9,999 rows by 999 col- 
urrms and sparse-matrix memory manage- 
ment make it suitable for the big jobs most 
spreadsheet applications inevitably be- 
come, you can merge its graphics into 
word processing documents with text and 
graphics on the same line, and the scope of 
its native functions (119) offers ample for- 
mula-writing power. These things aside, it 
offers one other outstanding quality: supe- 
rior recalculation speed. While parts of the 
program access overlay files, the formula 
processor remains entirely RAM resident. 
At an eye-popping elapsed time of 3 sec- 
onds in a test of recalculation speed. Smart 
rates “best of class” by nearly two to one 
over Symphony (5.5 seconds), three to one 
over Enable ( 1 0 seconds) , and eight to one 
over Framework ( 1 9 seconds) . 

Although it employs a Multiplan-like 
“rlC12” cell identifier convention. 
Smart's spreadsheet is otherwise modeled 
on the familiar 1-2-3 design. However, 
Smart is not a 1-2-3 clone, and while the 
similarities are sufficient to make even 
dyed-in-the-wool 1-2-3 users comfortable, 
there are several significant differences 
(most of them advantageous). 


- UinJou 1 ' ' ' — 

Hart takes ii\ uncereMnious approach to Miojow. Uindovs tile 
eside one another (no overiapping). an^ iihile any Hindow nay he 
ooned to full screen, you cannot adjust the size of an existing 


]ndoM short of recreating it. Although you can create windows to 
your heart's content (the actual limt is S0), files represented 
in different windows nust all he of the sane type; so while you 
an view Nultiple word processing docuNents on screen, you cannot 
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It is tine once again, <9laM», for our year e 
Meeting. Below are details on the date, tine 
Meeting. I 

I BATE; January 23, 198Sf 


Comand list 4: Change*Iype Birectory File Graphics Index load Merge 
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The chief advantage of windows is that they allow you to have 
alternative views of the same file or of another file within the same 
application, or even from another application if the file has been 
exported to the module you’ re working in. Window i in the screen at left 
shows an optional page break (a solid, horizontal line) in one file, while 
Windows 2 and 3 show alternative views of a single mail-merge file. 



Word processing windows also have the ability to hold footnotes. The 
top window in the screen on the right shows a cross-tabulation 
automatically generated in the database and e.xported to the 
spreadsheet with Smart ‘s powerful Send Summarized commatul. The 
bottom window holds a 1 -2-3 ( Release I A ) worksheet imported without 
translation: Smart can also write I -2-3 files. 
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MULTIPLE FILES Smart's windowing 
capability lets you keep multiple windows 
open on the cunent spreadsheet or keep 
multiple files open in different windows 
and use formula references to tie them to- 
gether. References to external worksheets 
are unaffected by recalculation status: 
Smart always requires you to recalculate 
the worksheet manually before it will up- 
date them, and all files involved in such 
references must be RAM resident. (Its sup- 
port for the Lotus/Intel/Microsoft Expand- 
ed Memory Specification, the AST super- 
set of it, AT extended memory, and 
disk-paging capabilities enables you to use 
numerous files should the need arise.) 

Since Smart's database functions are 
part of its database module, you won't find 
any querying capability or selective statis- 
tical analysis of spreadsheet-based lists, 
but you can sort these lists either rowwise 
or columnwise. Those using Smart in a 
/-2-i-dominated shop will be happy to 
know you can both import and export 
7-2 -i. Release lA, files (Innovative Soft- 
ware says support for Release 2 files is 
coming). I imported a 7-2-J-generated 
cash-flow-projection worksheet and a 
large database file (in BASIC sequential 
format) without difficulty. 



FACT 


FILE 


The Smart SoftH'are 
System, N’ersion 3.(1 
Innovative Software Inc. 
875 WidmcrRd, 

Lenexa. KS66215 
(8(X)) 438-7627 
(913)492-38(X) 

List l*rite: S895 
Require!i: 256K RAM (spelling checker re- 

quircH additional 64K. certain printers require 
additional ntemory). two tloppy disk drives. 
IX)S2.0orlalcr * 

In Short: A menu-driven integrated applica- 
tions program, complete with ptx)gramming 
language, that achieves respectable function- 
ality within its individual nuxiules. especially 
the word pnvessor and spreadsheet. The 
sm)ng and generally impressive capabilities 
of its individual applications limit .Vm«r/*s in- 
tegration in sonK' areas, hut the program suc- 
ceeds at simplifying data exchange overall . 
Not copy pnMccled. 

circle 666 ON H£ADtaS£flVtCE CARD 



The spreadsheet supports string refer- 
ences (the ability to return the string value 
of another cell through a cell reference) 
and a full range of string manipulation 
functions (such things as Mid, Right, 
Proper, and Match). A concatenation op- 
erator automatically supplies a space (you 
don’t have to write “First"&” 
“&“Last”); the more conventional form 
of that operator is available as well . 

Formulas must be preceded with an 
equal sign; thereafter you may point to 
ranges as you would in 1-2-3 and substitute 
range names for cell addresses in formulas 
and worksheet navigation commands. 
Range names are not quite the equal of 
1-2-3's: 1 missed seeing a menu of avail- 
able range names at the time of creation 
(Smart can show you such a menu but not 
while you are creating a new name). 

The program supports date math and 
offers two convenient operators to convert 
textual data entries into cell entries that ap- 
pear as dates and can be manipulated arith- 
metically with the program's date func- 
tions. For example, if you type an “at” 
(@) sign before you type "1-1-86”, 
“1/1/86”, “Jan 1, 1986”, or “January 1, 
1986”, you will see “Ol-JAN-86” on the 
worksheet (multiple date formats are avail- 
able). Another work saver is the Report 
command, through which you can store re- 
port settings, including numerous separate 
ranges (although some restrictions on or- 
dering apply), include page breaks, and 
define multiple headers and footers. 

GRAPHICS Smart's spreadsheet, more 
properly The Smart Spreadsheet with 
Graphics, comes with integral graphics 
consisting of line, bar, stacked bar, 
stepped line, x-y, pie, and high-low charts, 
and histograms. You can exercise selec- 
tive control over fill patterns and colors, 
orient them vertically or horizontally, se- 
lect from two- or three-dimensional for- 
mats. and use an editor to add special titles 
or annotate graphs. Smart can display and 
print graphs from within the spreadsheet 
and can store graph images for display 
without the corresponding spreadsheet 
file. The programming language lets you 
configure a slideshowlike presentation us- 
ing such graphs. 1 had only one quibble: re- 
graphing existing data was a bit slow be- 
cause the program makes a disk access. 


Database Manager 


Like most relational database managers. 
Smart’s program is powerful and com- 
plex, but at times it is also downright cum- 
bersome. Many users I spoke with named 
the database as the most difficult module to 
master. For example, to execute a sort you 
must define and store the sort definition in 
a file; assign an index file to this sort-defi- 
nition file; and then execute the Order 
command specifying the name of the index 
file. 

Smart allows you to define up to nine 
custom screens (in addition to its automati- 
cally generated default screen) with each 
data file. During screen definition you can 
specify numeric and alpha range testing 
(only the fust letter is significant in alpha 
range testing) and designate fields as read 
only or must enter (but not must fill). Files 
and screens can be password-protected 
separately (file passwords protect the file 
structure, whereas screen passwords pro- 
tect data). However, since password pro- 
tection does not encrypt data files, you 
shouldn't view it as a way to prevent unau- 
thorized snooping. 

A nice range of data types includes al- 
phanumeric, numeric (also includes calcu- 
lated fields), date, time, social security 
number, phone, sequential count, and an 
unusual inverted name field. The latter al- 
lows you to maintain a single field for an 
entire name yet sort on the last name. 
When you include such fields in a report, a 
“reinvert' ’ function puts the name into 
proper order. You may choose between 
fix^ length (for faster disk access) and 
variable length (for greater economy of 
storage) file formats. 

KEYS AND INDEXES The program 
supports both keys and indexes, but those 
terms have special meanings here. A 
Smart key is like a conventional index: you 
can store up to IS per file, they can be sim- 
ple or compound, and you can save sorting 
time by exercising control over the number 
of characters from each field that will be 
significant in the key (up to a maximum of 
100 characters). Keys can be updated ei- 
ther at the end of a data entry sequence or at 
any other time through a menu choice, and 
the program allows you to screen out du- 
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Smait‘5 Link command appears to merge two files on the screen. Two 
independent files, one containing personal information ( top four lines) 
and the other a salary record, are linked in two separate windows. The 
window borders have been suppressed and the linking field hidden to 
create the illusion of a single file. 



Smait’i custom screen-generation facility allows you to supply custom 
field prompts and other text, draw line or box graphics, designate fields 
' read only' ' or ' ‘must enter, ’ ’ and specify range checks. However, the 
program does not allow you to move existing entries or effectively edit 
text; the only remedy is to delete your text and start over. 


plicate key entries. Smart does not physi- 
cally son your files; instead it uses one- 
time indexes (which cannot be updated). 
An Order command allows you to select 
from sequential, keyed, or indexed access 
to your file. However, indexes are also 
used to store predefined queries, and so 
you also must use the Order command to 
activate stored queries, a perplexing con- 
vention. Yet another anomaly; when you 
are presented with a menu for key selec- 
tion, the program allows you to select un- 
keyed fields, resulting in an error message 
as soon as you execute the command. 

Although Smart's custom screen defi- 
nition lets you position fields where you 
wish and enter your own prompts, titles, 
and line and box graphics, a lack of ade- 
quate editing tools hampers the process. 
There is no move command, and text will 
not close up over deleted characters: you 
must delete the whole line and begin again. 
Since you can access fields only in sequen- 
tial order (there is no menu to permit ran- 
dom access), changing the physical order 
(and therefore, data entry order) of fields is 
a demanding task. 

QUERIES Unlike most Smart opera- 
tions, which rely on menus, the query 
function depends heavily on formula writ- 
ing, making it syntax dependent. Once 
you leam the syntax, it's straightforward: 


(Sales) > 100 where [Region] = “South- 
west". The "where” operator used here 
functions like a Do- While statement; pro- 
vided the file is in keyed order, speedier 
queries result. However, the query facility 
does not trap data-type mismatches; the re- 
sulting query merely fails to find the de- 
sired records. If you make a simple syntax 
error of this kind, when the program fails 
to find the records, you might wrongly 
conclude that they aren’t in your file. 

Deleting any more than the current re- 
cord seems unneccesarily complex: you 
must query to separate the subset of re- 
cords you wish to delete, write a formula to 
replace (mark) all such records as deleted, 
then purge them. 

Smart's interactive menu offers some 
support to multiple-file operations. All 
data files involved in multifile operations 
must be open during those operations (al- 
though not all need occupy a window on 
the screen). The Link command enables 
you to tie two files together on the screen 
(but no more than two). By turning off the 
screen’s borders and adjusting the window 
to hide the duplicate key on which they are 
linked, you can make the two files appear 
as one. A Lookup conunand will retrieve 
values from one file and insert them in an- 
other, and a powerful Transaction com- 
mand will post records in one file based on 
those in another, as well as leave behind an 


audit file to document its work. 

The Relate command allows you to join 
two files based on union (all records), in- 
tersection (matching records), noninter- 
section (nonmatching records), and sub- 
traction (records from a secondary file that 
do not match the primary file) conditions. 
However, inasmuch as Relate is a physical 
join of files, it is wasteful of disk storage 
aixl is not the ultimate answer to most mul- 
tiple-file repotting requirements. 

REPORTING Smart's report generator 
offers tabular and free-form reports, and a 
hybrid two-file report incorporating both 
formats. Unfortunately, most multiple-file 
reports won’t be possible with this com- 
mand. Its hybrid report is most suitable for 
something like an invoice, where you want 
the address section laid out in free format 
and the body in a tabular report. However, 
you cannot do what you are more likely to 
want: create a report using multiple files in 
table format or in free-form format. On the 
simpler side of reporting, it’s also not easy 
to obtain a simple printed list resulting 
from a query. The procedure’s complexity 
makes you appreciate the wonderful econ- 
omy of dBASE’s “to print” operator, 
which you can append to any query to ob- 
tain such reports. 

Smart's database module imports and 
exports data freely. While it supports di- 
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reel translation of only dBASE II and Inno- 
vative’s T.I.M. program files, if you take a 
moment to define the file stmeture inside 
Smart, you’ll be rewarded with rapid im- 
ports of either seqential (comma-delimit- 
ed) orfixed-length files. You can send data 
files to the spreadsheet as is or in summa- 
rized format. Smart really showed off its 
whiz-bang speed for this fiinction: the pro- 
gram cross-tabulated a SOO-record person- 
nel file on five vertical and four horizontal 
dimensions, loaded the summary report 
into the spreadsheet, and automatically ad- 
justed its column widths — in 20 seconds. 
That's performance. (Strangely, while you 
can send that report to a spreadsheet, the 
word processor, or to a file, you camrot di- 
rectly send it to the one place you would be 
most likely to want to send it: the printer.) 


Word Processor 


The Smart word processor announces it- 
self with the blue logo for the Merriam- 
Webster Linguibase, the popular spelling 
checker also used by MultiMate and the 
Leading Edge Word Processor. The Web- 
ster dictionary allows you to spell-check 
any increment of text from one word to the 
entire document, and you can opt to have 
the results of a spelling check sent to a file 
if you don’t want to sit through the correc- 
tion session now. 


■ The entire process of 
merging a graph and a 
word processing docu- 
ment is about as tough as 
sharpening a pencil. 


The program’s mail-merge utility al- 
lows you to designate optional fields, and 
it automatically rejustifies text to suit the 
final length of each line. Graphs created 
and saved in Smart's spreadsheet can be 
insetted into a word processing document, 
sized (small, medium, or large), and justi- 
fied to the left or right margin; but you lose 
the graph-editing capability offered in the 
spreadsheet. Smart automatically refor- 
mats margins to form a column for text be- 
side an insetted graph. Should you later 
decide to remove the graph (a menu 
choice). Smart will again automatically re- 
format your document. The entire process 
of merging a graph and a word processing 
document is about as tough as sharpening a 
pencil. 

Innovative Software supports the IBM 
Document Content Architecture data inter- 


change format for file translation (both di- 
rections); a separate utility converts Word- 
Star files into Smart format (but not the 
reverse). Despite all these facilities for 
dealing with data from the outside world, 
the Smart word processor unfortunately 
cannot search and replace on carriage re- 
turns, leaving you the tedious task of man- 
ually removing the ones that normally oc- 
cur at the end of every line in an imported 
file. 

As in other modules, the word proces- 
sor keeps you well informed. On-screen 
prompts display your page and line num- 
ber, and you can scroll through several 
panels to view the entire assortment of 
(^uick keys and function-key assignments. 
That’s useful because, although all mod- 
ules have such keys, they seem to receive 
heavier use in keyboard-intensive word 
processing than in spreadsheet work. You 
can also keep tabs on available memory 
and free disk space and the current con- 
tents of the deleted buffer. 

Although Smart's word processor is 
very full featured, operations that in 
Framework require one or two keystrokes 
sometimes take several mote in Smart. 
The word processor reformats text auto- 
matically, but it does not do so continuous- 
ly, and 1 found the brief lag between data 
entry and reformating to be disconcerting. 
Several times this protocol engaged me in 
a maddening game of keep-away with the 
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To see any ofSmait's I / fonts (left), you select graphics mode from a 
menu. The rectangular block is a merged graph as it appears on the 
screen (note the graph filename, PIE.SCN). Smart automatically 
formats the text column to the left of the graph and reformats the text to 
fill available space if you delete the graph from the document. In 


nongraphics mode ( right). Smart represents the fonts in color. Of the 
five available command menus, command list 5 (shown at the bottom) is 
standard across all applications. Command list 4 deals with file-related 
operations, while menus I through 3 are application-specific. 
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Tech PC, we're out to capture your micro- 
computer business. No one matches our 
diverse line of high performance products, or 
our comprehensive system of support, warran- 
ty, and third party maintenance service op- 
tions. Tech PC is a large Southern California 
computer design and manufacturing firm with 
computer research and design specialists, pro- 
duction engineers, technical assistance staff, 
qualified sales personnel, and a strong 
management and investment team to provide 
you with state of the art products, state of the 
art reliability, and state of the art economy. 

PORTABLES 

Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC/XT por- 
table computer is designed to provide a non- 
obstructive profile, and has a capacity to hold 
two thirty megabyte hard disks, a high resolu- 
tion monochrome monitor with a Hercules 
compatible graphics card to drive it with 800 
by 400 lines resolution, and never before heard 
of 6 expansion slots in a portable computer. If 
4.77 MHz of Intel 8088 power isn't fast enough, 
try our Turbo 4.77 to 8 MHz 8088-2 or optional 
NEC V-2 microprocessor based portable 
machine. Designed to increase speed up to 170 
percent of a standard PC/XT, the Tech PC/AT 
and Tech Turbo PC/AT portable units are state 
of the art in portable performance. The 80286 
microprocessor based units can be fitted with 
up to 240 megabytes of high speed voice coil 
hard disk technology, and with the Turbo AT's 
10 MHz math co-processor socket and 10 MHz 


80286 microprocessor the unit can 
manipulate large spreadsheets with 
unparalleled performance. 

DESKTOPS 

Tech PC Desktop Computers are de- 
signed for survival. The XT's leave your 
desktop looking comfortably empty with 
their slim non-obtrusive profile; The AT's 
give you a powerful presence with a clean 
lined sturdy chassis. Combined with a 14 
inch, 800 by 400 line amber monochrome 
monitor or a 14 inch, 1280 by 800 black 
and white monochrome monitor you've 
got State of the Art staring straight back 
at you. If 8 MHz 80286 power isn't fast 
enough for you ... try the Tech Turbo 
PC/AT with its lOMHz 80286 and 10 MHz 

80287 math co-processor socket. The Tech 
Turbo PC/AT gives you the strongest, 
most powerful 80286 performance avail- 
able from anyone, anywhere . . . available 
with up to 16 megabytes of memory and 
hard disks up to 1 gigabyte with our new 
optical storage disk, the Tech Personal 






Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 

Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktop, Portables and Multi-User Com- 
puter Systems as well as an accessory line 
of over one hundred enhancement prod- 
ucts. Tech Personal Computers, Inc. are 
all backed by a full one year warranty with 
additional maintenance coverage and ex- 
tended maintenance con- 
tracts available through 
Momentum Service Corp. 

For more information 
concerning himdreds of 
MSC Service Centers 
throughout the United 
States, contact Tech 
Personal Com- 
puters, Inc. at 
(714) 754-117a 
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DESKTOPS 

TECH PC/XT DESKTOP $ 529 

Options: 

Tech PC/XT with 20MB Hard Disk $979 

Tech PC/XT with 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1179 

TECH TURBO PC/XT DESKTOP $ 629 

Options: 

Tech Turbo PC/XT Desktop with 20MB Hard Disk $1079 

Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1279 

TECH PC/AT DESKTOP $1399 

Options: 

Tech PC/AT with 20MB Hard Disk $1799 

Tech PC/AT with 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1999 

TECH TURBO PC/AT DESKTOP $1599 

Options: 

Tech Turbo PC/AT Desktop with 20MB Hard Disk $1999 

Tech Turbo PC/AT with 20MB Hard Disk, Monochrome 
Monitor, Hercules® Compatible Mono/Graphics Card . .$2199 

PORTABLES 

TECH PC/XT PORTABLE $899 

Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk . . . .$1349 
Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk $1549 


TECH TURBO PC/XT PORTABLE $999 

Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk . . .$1449 
Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk $1649 

TECH PC/AT PORTABLE $1799 

Options: 

Tech PC/XT Portable with 20 MB Hard Disk $2199 

Tech PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk $2399 

TECH TURBO PC/AT PORTABLE $1999 

Options: 

Tech PC/XT Portable with 20 MB Hard Disk $2399 

Tech PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk $2599 


All TECH PC PORTABLES available with tape backups, hard disks 
up to 1 gigabyte, networking systems, and hundreds of other 
hardware and software accessories. 



( 714 ) 385-1711 

1911 Betmor Lane; Anaheim, California 92805 

Telex 272006 Answer Back - TECH FAX: 7I438SI523 
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Integrated Software Packages: Summary of Features" 


Manufacturer 

The Software Group 

Ashton-Tate 

Lotus Development Corp. 

Innovative Software Inc. 

Product 

Enable 

Framework II 

Symphony 

The Smart Software System 

List Price 

$695 

$695 

S695 

$895 

General 1 

Extended memory 

No 

Yes 

Yes 

Yes 

Extended memory RAMdisk 

No 

Yes 

No 

Yes 

Harddisk 

Yes (database only) 

Yes 

No 

Yes 

Maximum windows open 

8 

Unlimited 

Memory dependent 

50 

Copy protected 

No 

Yes 

Yes 

No 

Database Management 1 

Maximum fields 

254 

32.000“ 

256; 32 per form window 

25S 

Maximum records 

65,000 

32.000“ 

8.191 

1.000.000 plus 

Link tables for lookup 

Yes 

Yes' 

Yes 

Yes 

Multiple-field sort 

Yes (8) 

No 

Yes 

Yes 

Indexes maintained 

Yes (10 per database) 

No 

No 

No' 

Case-sensitive searches 

Yes (index only) 

Yes 

Yes 

Yes (toggle on/off) 

Field-entry edit masks 

Yes 

Yes' 

Yes 

Yes 

Calculated field in reports 

Yes 

No 

Yes 

Yes 

Spreadsheets 

Maximum spreadsheet size 

Configurable from 126 x 511 
to 4.095 X 15. or 65.000 cells 

32,000x32.000“ 

8,192 rows X 256 columns 

9.999 rows x 999 columns 

Link spreadsheets 

No 

Yes 

Yes (with macro management) Yes 

Zero-width columns 

Yes 

Yes 

Hide 

Yes 

Warning tor circular references 

Yes 

Yes 

Yes 

Yes 

Word Processing 

Maximum length of document 

256K system; 100 pages 

64.000 for single frame" 

8.192 lines 

90 pages^ 

Decimal tabs 

Yes 

No 

No 

Yes 

Multiple-line headers and footers 

Yes 

Yes 

No (yes with Top Labels) 

Yes 

No. of documents edited at once 

8 

Unlimited (based on memory) 

1 

50 

Block column moves 

Yes 

No 

Yes 

No 

Outlining 

No 

Yes 

No* 

No 

Indexing 

Yes 

No 

No* 

No 

Table of contents 

Yes 

Yes 

No* 

No 

Footnotes 

Yes 

No 

No 

Yes 


'for a complete review oi Framework. Symphony, and Enable see "Integration witir Integrity: Framework. Symphony, anp Enable," PC Magazr/re. Volumes Number 11, 
'Theoretical number; practical usage based on memory, 'Only through programming, 'With outtiner function, maximum length is unlimited. 'Available as add-in program. 
'Provides choice to update keys but pot indexes. '4,000 characters per page. 


program: after deleting text on one line, I 
would move the cursor down to the next 
line to edit another word, only to have that 
word whisked away as the cursor arrived 
(leaving a line triggers reformatting). You 
can force reformatting of the current para- 
graph with the F2 command, and some- 
times just moving the cursor has the same 
effect. 


T elecommunications 

Smart's telecommunications module is 
straightforward and functional, but you’ll 
notice that it lacks such niceties as back- 
ground operation or a wide range of termi- 
nal-emulation selections. The manual pro- 
vides switch settings for Hayes, Popcorn, 


and U.S. Robotics modems (I used a 
Hayes 1 200 external modem for these 
tests). You'll have to rely on Innovative 
Software’s telephone support or your own 
technical ingenuity if your modem falls 
outside that select group. It’s important to 
remember that even Hayes-compatible 
modems can use different switch settings 
than Hayes does. After the first such con- 
figuration. you’ll need to reset your mo- 
dem and let Smart initialize it. 

Sessions using MCI Mail through Tym- 
net, transferring files via a null modem be- 
tween a PC-XT and a TRS model 2(X), 
conducting on-line chats in terminal mode, 
and using Xmodem to transfer files be- 
tween my office in Connecticut and those 
of Innovative Software in Kansas all went 
without a hitch. 


COST-SAVING FEATURES Uke most 
communications programs. Smart’s al- 
lows you to select communications param- 
eters from a menu and save them to a file 
for later use. Communications menus mir- 
ror the parameters menus used in the pro- 
gram’sotherapplications. The program al- 
lows you to save records of on-line 
sessions to a file, printer, or its own buffer. 
Other than reviewing it on your screen, 
you won’t be able to do anything with this 
record once it’s stored in the buffer except 
save it to a file, (the editor cannot access 
the buffer), but at least the buffer keeps 
your costs down by saving material at top 
speed while you are incurring on-line 
charges (both Symphony and Framework 
can edit such records directly). 

If you use a modem that offers inputs 
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for a telephone (the Hayes 1200 does not. 
but the Hayes-compatible Novation does), 
you can use Smart's ability to switch be- 
tween data and voice without terminating 
your connection. Smart offers other cost- 
saving features, including estimates of file 
transmission time (if you haven't learned it 
yet, some of those monster files are more 
cheaply sent via Federal Express) and mes- 
sages posting the length of time you have 
been on-line. 

Smart does not offer a menu-driven 
auto log-on procedure; instead, special 
verbs in the programming language sup- 

■ has the ability to 
switch between data and 
voice without terminating 
your connection. 


port that operation (the manual includes an 
example incorporating them). Provided 
the proper security conditions have been 
met, the originator of a call can select a 
limited set of commands on the answering 
computer. These remote commands in- 
clude those to display a directory and 
transmit and receive a file; they are each 
tied to the availability of password-protect- 
ed access on the part of the originator. 

While Innovative Software plans to in- 
crease its terminal-emulation offerings in 
the future, they are currently limited to 
TTY or ANSI. While you may not be able 
to play on-line games requiring full-screen 
addressing, TTY is fine for on-line conver- 
sations and use of electronic-mail services. 

Alongside telecommunications on 
Smart’s central menu is a time-manager 
option allowing you to schedule appoint- 
ments and tasks. I’ve never been persuad- 
ed of the value of keeping such things on a 
personal computer (it’s never available 
when you need it and always requires dou- 
ble entries when you return to the office 
from meetings), but if you’re so inclined, 
this one seems better than the one in Side- 
Kick. Its only deficiency seems to be that 
while you can clone tasks and appoint- 
ments, you cannot have it perpetually enter 


that every-Monday-moming staff meet- 
ing — ^you’ll have to remember to do that 
yourself 


Programming Language 

Smart offers both a keystroke-macro facil- 
ity and a high-level programming lan- 
guage that Innovative Software terms 
"project processing.’’ Keystroke macros 
can store up to two lines of text, including 
cursor-movement keystrokes and some 
function keys (command menus are un- 
available in a macro). To minimize confu- 
sion. the resulting macros ate also accessi- 
ble through a simple menu, and they can 
be saved and reloaded from a file. 

Project processing offers a learn mode 
(the Remember command) making it easy 
to model procedures interactively, save 
them as a project, then add the logic and 
link them together later. Used in the data- 
base, the Remember command will not re- 
cord any data entry activities (including 
cursor movement within a record, record- 
to-iecord movement, or data entry). You 
can use Remember during spreadsheet- 
based data entry, and you can choose to 
save such information or not. 

Like the languages of most integrated 
packages, the full set of calculation func- 
tions is available in project processing, as 
are the command menus of each of the pro- 
gram’s modules. Project files are free- 
standing ASCII text files that you can edit 
with the macro editor or, for more compre- 
hensive editing services, with the Smart 
word processor in nondocument mode. 

For faster execution and encryption. 
Smart automatically tokenizes projects 
each time you save them with the Remem- 
ber Edit command; you must do that your- 
self if you use any other editor. When you 
compile, you can save line numbers if you 
intend to use the “trace on” option for de- 
bugging your projects. Further debugging 
support exists in the form of a single-step 
mode and the ability to use the F-Calcula- 
tor to interrogate the current value of any 
variable. 

INTERMODULE ACCESS As with 
windows, use of project files is limited to 
work within a single application. To ac- 
cess other applications, you must pass con- 


trol to a project file in that application us- 
ing either a 'Transfer (goto) or Execute (call 
and return) command. You have the op- 
tion of sending data to that application in 
the form of a data interchange file or 
through any of the three exclusively global 
variable types the program supports. Four 
system variables allow for data-type re- 
strictions on variable contents (values or 
text). An unlimited number of user-de- 
fined variables is available (at some cost of 
memory), but you can use only ten special 
variables in command substitutions. No 
direct support exists for saving variables to 
a file or restoring them from a file, al- 
though Innovative Software support has a 
workaround technique for doing so. 

Jump (to label) and Call (procedure 
name) statements control program flow 
within a project. Procedures are internal to 
a project file and can be nested to ten lev- 
els. Unfortunately, Call and Return state- 
ments for routines external to the current 
project are limited to one level. 

FORMATTING Smart's project pro- 
cessing operates at a slightly lower level 
than that of such fourth-generation lan- 
guages as dBASE III or Symphony Com- 
mand Language. You cannot send a report 
to the screen at all, and there is no corollary 
to dBASE’s coordinate specification (@ 
SAY) or numeric-formatting statements. 
In their stead, you must use an unformatted 
print statement similar to BASIC’s 
LPRINT. There are no tabs, and simple 
decimal alignment requires use of string 
conversion, concatenation, and truncation 
operators. Keep in mind that, with the lack 
of a versatile relational report generator in 
Smart’s databa.se, this is how you’ll be 
constructing most of those multifile data- 
base reports. Projects can intermittently 
test for and branch upon specific errors, 
hut they cannot unconditionally trap er- 
rors. 

A Suspend function allows projects to 
relinquish control of the application to the 
operator until he selects the Execute com- 
mand from the Smart menu. Speaking of 
menus, project processing lacks as power- 
ful a menu verb as those offered by Sym- 
phony and Framework, an important tool 
when it comes to simplifying the job of 
menu creation. Smart does have such a 
verb, but it does not support Smart's native 
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PROTECT 
YOUR PC 
AGAINST 
POWER 
FAILURE 



provides dependable, 
uninterruptible power 
with no transfer time. 

With i^oi/ver you will be able 
to confidently operate your critical 
computer system through ex- 
tended brownouts, blackouts, 
electrical storms, noise and the 
entire list of "flicker and flash" 
that will sooner or later appear at 
your wall. 

Because is ON-LINE 

it's like having your own personal 
utility company! You just can't 
find a better product to assure the 
integrity of your computer system. 

For more information contact: 

J^ower Products, Inc. 

2004 B Industrial 
Rockwall, TX 75087 
(214)722-4303 


■ THE SMART SOLUTION 


inverse-video menu-selection method (it 
merely displays a list on the screen) and 
does not automatically handle the pro- 
gram-branching required. The manual 
provides an example of how to construct a 
menu-pointer-based menu, but the code 
needed to define and move the menu point- 
er is complex and results in slow execu- 
tion. 


Learning the Program 

Although Smart is a consistently strong 
performer, learning such a broad and so- 
phisticated program as this is difficult. Un- 
fortunately, Smart occasionally unneces- 
sarily increases that challenge with 
puzzling inconsistencies in user interface 
and program design. 

For example, you can interrupt a print 
command by hitting Ctrl-Z, but if you are 
printing a predefined report, you must use 
the F2 function key. If you want to send 
data to another program module, you nor- 
mally use the Send command, which also 
loads the target application as soon as you 
dispatch your data. If you want to send 
mote than one block of data. Send offers 
no option to do so; instead you must use an 
entirely different procedure. Sorts are 
available in both database and spreadsheet 
modules, but their methods for doing them 
differ. 

At other times, the problem is simply 
incomplete or unclear prompts and docu- 
mentation. Although the program uses 
/-2-J-like menus accompanied by on- 
screen prompts and on-line help, they fre- 
quently desert you one or two levels into 
Smart's copious menus, leaving you no re- 
course but the manual. While learning ma- 
terials ate formidable (electronic tutorials 
for its word processing, spreadsheet, and 
database modules and over 10 pounds of 
slipcase documentation), novices will like- 
ly need more help understanding relational 
databa.se commands and the idiosyncrasies 
of a BASIC-like programming language. 

Fortunately, Innovative's telephone 
support group gets high marks for helpful- 
ness and follow through (despite the usual 
queue). In fact, customers I spoke to char- 
acterize Innovative Software as open and 
responsive. Longer-term users I spoke 
with have seen many of their suggestions 


appear as new features in program up- 
dates. 

Smart is not copy protected and sup- 
ports all the power equipment you might 
want to bolster your PC with: 8087/80287 
math coprocessors. Lotus/Intel/Microsoft 
expanded memory, AST enhanced ex- 
panded memory, or AT extended memo- 
ry. A LAN version features file-locking in 
word processing and spreadsheet opera- 
tions and record-locking in database oper- 
ations; its pricing works out to about two- 
thirds the equivalent single-user price. 
What’s mote, although you must start with 
three nodes, you can add subsequent nodes 
one at a time and in any configuration 
(spreadsheet, word processor, or database 
in any combination; telecommunications, 
time management, and programming lan- 
guage accompany each of the former). 

Smart offers broad, consistent power 
across the full range of integrated software 
functions but can be difficult to learn and 
occasionally cumbersome to use. The 
word processor is full featured and stands 
out for the ease with which it merges 
graphs with text. Smart's database offers 
relational power, but it needs more support 
for multifile reporting on the interactive 
level and would benefit from a streamlined 
command structure. The spreadsheet is a 
gem: it offers the fastest recalculation 
speed I have seen, import/export with 
1-2-3, Release I A. and multiple-work- 
sheet referencing and is ea.sy to learn. Pro- 
ject processing. Smart's programming lan- 
guage. is a lower-level language than the 
languages in most other products of this 
ilk. and so you'll have to know a little more 
about programming and do a little more 
work than in comparable packages. 

If your office demands the range of 
functions offered by integrated software. 
Smart will probably cost you less than 
standalone software while delivering near- 
ly all the power of those packages and vast- 
ly simplifying the Job of exchanging data 
between them, but it will also likely prove 
tougher to learn and. within some applica- 
tions, less convenient to use. 


Richard W. Ridington. Jr., is coauthor of 
The Hidden Power of Lotus 1 -2-3: Using 
Macros and a principal of Soft Industries, 
a micriH omputer consulting and training 
firm in Southington. Connecticut. 
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W knocked their socks off” 

This newPFS:Pr()fessi()iial File came through Just 
like you said it would. Can a guy be in love with a 
database' program? All I know is that it let me pull 
in data from the comj)any files in 
seconds, and 1 (*ould break dowm 
bid numbers the way Fve always 
want(;d to. And the crosstabs gave 
me details Fd never even considered 
before. It all made sense to me. 

And it sure maele sense to the client, 

1 just called to say thanks for 
the tip. Hill. 1 owe ^ you one. 


PFS:* 

Professional 

File 

File Management and 
Reporting Softu 'are 


■H Ki 

i-iv =:| 


Power. Maruiges iUita btises, 
up to 4 milium bytes, l^nix^ful 
seart'Mn^ itKiutiitia alf)hfihetic. 
numeric. "antC" "or.” "not“uful 
record hrowsittfi. .Sorted retriei><d. 
iilobid ufHiatin^. Mailing labels, 
up to 64 aentss. Full r^trtin^ ami 
crf>sstahs on 64 atlumns. 
Performance. Fetst searching/ 
sffrting ^vds. .Speed keys ami 
nuicros to sliortad menus ami 
routineilata etdry. "Ditto key "for 
t/uick data entry. 

Fast To I.eam/F^fncient To Use. 
Ddl doutt menus dij^rlay all 
options. No cryptic amitmtnds. On 
screen fwlp anytime. 

Office Integration. Import/exprrri 
ASC'J! ilata from a rmiinframe, 
dHaselll* Plus or other files. Direct 
retul/u rite of Lotus 12-5* ilata. 
Network Support. Puns on the 
imt* IK'.Set. .iCom* S4-V*and 
Notell Admnced NetWare^/H6 
netu'orks. 

Ask your nearest detderfora 
demonstration today. C.Sofhtnre 
l*uhlishing (nrporation. Mountain 
Vieux 


PFS:l^'ofossioii«il File. Exjx'C't Results, 


PFS; FILE owners call 1-800-255-5550 for upgrade information. 

( IBM and compatible PC ovmersonlv: Alaska and < Canada call I-303-T99--t9()0). 




Windows By MICROSOFT 

Special Discount Offer 

Totally Compatible 

With all this power, you can use your present software and also be prepared for 
the future. (ijadEGA+ delivers across the board compatibility wim numerous 
standard software packages as well as new EG A-supported software like Lotus 
l'2'3™v 2.0, SymphonyiMvl.l, Fli^t Simulator,™ Framework n,™AutoCAD,TO 
GEM,™ Microsoft Windows,™ Microsoft Word,™ and hundreds more. 


320 X 200 


Hercules™ Graphics Adapter 


97% of all PC owners 
use the functions of 

Qu^EGA+« 

QiiadEGA+™ The "All-in-One” graphics board 
QuadEGA+ combines onto one board the four most-popular video display 
standards. The standards used by practically every PC owner. Monochrome 
text, monochrome graphics, color graphics, and the new 
Enhanced Graphics with 16 colors out 
of a palette of 64. 


IBM* Enhanced Graphics Adapter 


640x350 


IBM* Color Graphics Adapter 


Better Value 

QuadEG A+ works great with standard monochrome and RGB color monitors. 
Hus it works with the new enhanced color displays, like dte QuadChrome 
Enhanced Display. And crisp color and text in EGA mode eliminates eye strain. 
But best of all, while QuadEGA-b features all the power of the 256K IBM® 
Enhanced Graphics Adapter, it’s priced like the 64K version. 


720x348 


IBM* Monochrome Text Adapter 



To see the QuadEGA+ difference for yourself, just visit your local Quadram 
dealer. Or contact us at One Quad Way, Norcross, Georgia 30093; 



404-564-5566. 


QmJma and the Quadna kw n legiaserrJ liMtrinsrkx <4 Ouadraat Ommuhe. 
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lac. Wn^vaaiid Waadax nadrmaAaod Marpaaeh. lac. Hmiiln aanachvari id 
Haroalra CaifMc r na kic tx. lac. 
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' ~ AnInielligentSySemsCompafv 
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Two iTTAlternatives 
With Personality 


The Sanyo MBC-990 
and the TeleVideo 
TeleCAT-286 fall into 
the middle range in 
both price and design 
in the burgeoning AT- 
compatible tnarket. 


espite the new vitality that the AT-compatible marketplace 
has given to the word clone, a considerable range of features 
and price is still available in AT-style machines. At one end of 
the spectrum are the extremely inexpensive computers sold by 
mail-order houses, machines that often perform well but usu- 
ally fail to exhibit personalities of their own. At the other end 
are relatively expensive machines, like Hewlett-Packard’s 
Vectra and the Texas Instruments Business Pn> (see “Computing Options for 
Power Users." PC Magazine, Volume 5 Number 4), that offer tugged con- 
straction. gorxl engineering, and unique design touches. Between these two 
poles fall dozens of machines that vary considerably in sophistication, perfor- 
mance, and merit. 

Two machines in the middle category are the Sanyo MBC-990 and the Te- 
leVideo TeleCAT-286. Both are rea.sonably priced, boast all of the requisite 
AT features, and even display a certain amount of individuality. The two dif- 
fer in their fundamental approaches: the conservatively designed Sanyo 
MBC-990 offers few surprises, while the TeleCAT-286 has a striking, mod- 
em look. But it pays to know what's under the skin; that way you’ll avoid dis- 
appointment when your fa.scination with good looks wanes. 
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■ TWO AT ALTERNATIVES 


Sanyo MBC-990 

The Sanyo MBC-990 is a reasonable ma- 
chine; it has reasonable looks, reasonable 
performance, and a reasonable price. It is 
neither outstanding nor particularly defi- 
cient in any area. And when you add up its 
merits, the result is a computer that is sen- 
sible rather than boring. Though the Sanyo 
is priced a bit higher than many low-end 
competitors, the extra you're paying for is 
the backing of a major corporation that will 
be around to provide support. 

The Sanyo's .system unit is designed in 
the true AT tradition; it is a bit on the large 
(21 by 16 by 16 inches) and hefty side (al- 
most 40 pounds). The outside of the box. 
finished in cream and gray plastic, in- 
cludes a system l<x;k. power and hard- 
disk-use lights, and space for up to four 
drives. The power switch is recessed into 
the right side of the case. A high-density 
floppy is standard in drive A; . and the plas- 
tic cutout labeled "B " could accommo- 
date a half-height .460K drive, although 
Sanyo doesn't list one as an option. The 
.10-megabyte hard disk drive that came 
with the unit was manufactured by Sea- 
gate; it was reliable but not quick. 

The machine comes standard with 
512K bytes of RAM on the motherboard, 
but memory can be expanded via an addi- 
tional board that will take up a slot. The 
motherboard has eight slots in total; once 



FACT FILE 



Sanyo MBC-990 

Sanyo Business Systems Corp. 

SI Joseph St. 

Moonachie. NJ 07074 
(201)440-9300 

Ust Price: WithSI2K RAM. 1.2-Mbyte 
floppy disk drive. 20-Mbyte hard disk drive. 
$2,599. MBC-990 HD30 model with 30- 
Mbyte hard disk drive. $2,999. 

0|Mions: Sanyo RGB monitor. 
Microprocessor: 80286 

Clock Speed: 6 MHz or 8 MHz 

Expansion Slots: Eight (six available for op- 
tions) 

In Short: The conservative MBC-990 offers 
few surprises, but u.sers can (with the help of a 
screwdriver and a software utility) switch be- 
tween 0 and 1 wait states. 
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Measunnfi2I by 16 by 16 inches anti weighing 
inat’fOfhnintls, the Sanya MBC-*J90 is large . It 
is pictured here with an IBM-compatible RGB 
monitor tnanttfactured by Sanyo. Inside, the 
motherboard offers eight e.xpansion slots 
in total: after you install the necessary drive 
controllers, sis will Ire available. The dual- 
speed CPU switch is in the rear of the system 
itnillrighll. 

you put in the necessary drive controllers 
you will have six available slots — more 
than enough for most people. The system 
design is acceptable if uninspired, with 
neatly done wiring and a sturdy appear- 
ance. 

The Sanyo runs at either 6 or 8 MHz; it 
has a switch for Ihe dual-speed CPU in the 
rear of the system unit. Sanyo has added 
one interesting feature that many other 
dual-speed units lack; a software utility 
that lets you switch between 0 and I wait 
states, which should help ensure maxi- 
mum compatibility with any recalcitrant 
software packages. Unfortunately, the 
hardware switch that activates this utility is 
recessed, so you need to insert a small 
screwdriver or other tool to toggle between 
speeds. I have never been fond of poking 



tools into electrical appliances when I 
couldn't see what was going on. An easier- 
to-use hardware switch would be an im- 
provement. 

FINISHING TOUCHES The configura- 
tion I tested included an IBM-compatible 
RGB monitor manufactured by Sanyo, 
with convenient front-mounted controls 
for brightness and contrast and a pushbut- 
ton on/off switch. In the back are adjust- 
ments for vertical and horizontal hold, ver- 
tical line, and height. 

The monitor's performance exactly 
matches that of an IBM color monitor with 
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The Sanyo MBC-990 runs at either 6- orH-MHz. PC Magazine Labs tested it in both modes. The 
results are right in line with those ctf other 8-MHz ATs, although the disk drive could have been 
perkier. While the Sanyo is not an astounding machine, it successfully achieves its modest goals. 


a CGA card — barely acceptable for text. 
Like any other good medium-resolution 
1 2-inch monitor, its specs include 38-mil- 
limeter dot pitch, a maximum resolution of 
520 by 200, and the large grainy letters that 
PC users with CGA cards have grown to 
barely tolerate. 

Although you can move the monitor 
about on the top of the system box, it has 
no true tilt-and-swivel feature, an amenity 
that many PC users have come to expect as 
standard on compatible machines. 


The Sanyo keyboard is comfortable, 
with IBM Selectric-style placement of the 
alphanumeric keys and an AT layout with 
the Esc key unfortunately located on the 
right side. Green indicator lights for Num- 
Lock, ScrollLock, and CapsLock are em- 
bedded in the keys, a system I prefer to 
LEDs placed elsewhere on the keyboard. 
The typing feel is good and solid, and the 
keyboard adjusts to two typing angles . The 
audible feedback is a bit noisy and distract- 
ing for my taste. 


The Sanyo’s performance is in line with 
that of other 8-MHz AT alternatives, al- 
though a perkier disk drive would be an as- 
set. Compatibility is perfect: the Sanyo 
even ran some graphics-intensive game 
programs that often hang up other AT ma- 
chines. 

The Sanyo includes DOS 3.1, GWBA- 
SIC, a user guide, and a “getting started” 
manual. Not included are the display inter- 
face, hard disk drive, and parallel and seri- 
al ports. Any unit that wants to compete ef- 
fectively should include these in its 
standard configuration. 

The Sanyo doesn’t try to be flashy or 
particularly unique, and it succeeds in 
achieving its apparently modest goals. It 
won’t astound or surprise you, but as long 
as it meets your expectations, that’s not 
such a bad thing. 


TeleVideo TeleCAT-286 

While the Sanyo looks like a modest com- 
puter, the TeleVideo TeleCAT-286’s de- 
sign screams out promises of excitement 
and high performance. The Korean-made 
machine has a very attractive design, a su- 
perb monitor, and a small footprint. In the 
final analysis, however, the design fea- 
tures are uneven and the performance 
somewhat disappointing for such sleek 
equipment. 

TTie brown and beige TeleCAT looks 
great standing still. The three-piece unit 
offers some superior ergonomics — to a 
point. The real standout is the monitor: the 
review unit was equipped with a green 
monochrome monitor capable of 600 by 
400 resolution. 

Considering TeleVideo’s heritage in 
the terminal markeqilace, the outstanding 
monitor makes sense. Text characters on 
the 14-inch screen are extremely crisp and 
easy to read, thanks to the high-resolution 
interface card that TeleVideo includes. 
The monitor comes with its own tilt-and- 
swivel base and doesn’t need a separate 
power cable. The monitor cable contains 
the power connection so that you have at 
least one less wire to deal with. 

While the monitor is uniformly excel- 
lent, little attention was apparently lav- 
ished on the keyboard. The AT-style key- 
board, manufactured in Taiwan, has a sort 
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TdeVideo TeleCAT-286 
TeleVideo Systems Inc. 

1 1 70 Morse Avc. 

Sunnyvale. CA 94088 
(408)745-7760 

List Price: Wlth5l2K RAM. 1.2-Mbyte 
flof^ disk drive, 20-Mbyte hard disk drive, 
monochrome monitor, serial and parallel 
ports. $2,995. With 30-Mbyte hard disk 
drive. $3,495. 

Microprocessor: 80286 
Clock Speed: 6 MHz or 8 MHz 
Expansion Slots: Five (three available for 
options) 

In Short: A sleek package with an excellent 
riKmitor. but the all-in-one unit makes some 
compromises, and power users may not find 
enou^ expansion slots. 
anci£a<a ON REApen SERVICE CARO ~ 


■ TWO AT ALTERNATIVES 


of soggy feel. LEDs are built into the lock- 
ing keys. 1 would have much preferred a 
stiffer feel and the inclusion of a separate 
cursor pad. However, the keyboard con- 
nector was standard, and there is no reason 
you couldn't switch to a different key- 
board. 

TINY FOOTPRINT The TeleCAT’s 
system unit also exhibited some odd de- 
sign inconsistencies. On the outside, it 
shares some of the fine traits of the moni- 
tor, with the same attractive design and a 
footprint almost one-third smaller than the 
IBM PC AT’s. But the convenience of the 
smaller footprint requires some compro- 
mises. 

First, the motherboard has only five 
slots in all. and only three are available for 
options. The motherboard is socketed for I 
megabyte of RAM and includes the serial 
and parallel ports, but three open slots may 
still not be enough, depending on your 
plans. The TeleCAT also has the now de 
rigueur dual-speed (6- and 8-MHz) 80286, 
which you toggle via a small slide-switch 
in the back of the unit. 

The final design curiosity is the on/off 
switch, a very small rocker switch located 
on the back of the unit. A front- or at least 
side-mounted switch would be commen- 
surate with the other thoughtful design fea- 
tures. The internal construction and layout 
shows care in manufacture, although the 


The star component of the sleek TeleVideo 
TeleCAT-286 is its monitor, which is capable of 
600- by 400-pixel resolution. Like the Sanyo 
MBC-990, the TeleCAT-286 comes equipped 
with an extremely slow Seagate 20-megabyte 
hard disk drive that stifles some of the unit's 
capabilities. The motherboard contains only 
three available expansion slots (right f not 
enough for some users. 

unit doesn't convey the sense of solidness 
that some other machines (like the T1 Busi- 
ness Pro or even the Sanyo) do. 

ALL CM ONE In designing the TeleCAT, 
TeleVideo's philosophy, an admirable 
one. is to offer a total package so that users 
don't have to worry about configuring the 
machine. Besides the high-resolution 
monitor and serial and parallel ports, a 20- 
megabyte drive is standard and a 30-mega- 
byte drive optional. Unfortunately, Tele- 
Video chose an extremely slow Seagate 
drive that reins in the performance of this 


potentially speedy machine. 

The TeleCAT has no problems running 
the most popular business software, and 
working with applications like Word Per- 
fect and Framework II on the high-resolu- 
tion monitor is a real joy. 

Is the TeleCAT a good choice? That de- 
pends on your budget and your expert- 






The sleek appearance of the TeleCAT-286 promises high performance, but the actual test results 
are not exceptional. Its slow Seagate drive reins in the performance. Note that in several Disk HO 
tests the times for the 6-MHz mode are faster than those at 8 MHz, indicating poor integration of 
the disk drive, drive controller, and microprocessor. 


ence. There is no denying the attractive- 
ness of purchasing a complete system from 
a single source. The outstanding monitor 
and tiny footprint could clinch the deal. 
But for a power user, the footprint might 
be a poor trade-off for the paucity of ex- 
pansion slots and the slow drive. 

Another important consideration is 
price. The TeleCAT is less expensive than 
the AT, but it’s not the most reasonable 
deal around by a long shot. Like Sanyo, 


however, TeieVideo is a major company 
(currently selling more micros than Oli- 
vetti, Xerox, or ITT), and you might think 
it worthwhile to pay the premium for the 
support. If you value style and yearn for a 
spectacular monochrome monitor, the Te- 
leCAT may seduee you into forgiving its 
shortcomings. [0 


Jon Pepper is a frequent contributor to PC 
Magazine. 
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Princeton 
is the best choice 
in PC monitors. 



When you're looking for a personal 
computer monitor, look at 
Princeton Graphic Systems. Our 
growing family of high quality 
personal computer 
monitors delivers 
compatibility, 
brilliant colors, 
high resolution," 
and dependability. 

Whether you’re 
designing sophisti- 


cated business graphics or 
number-crunching a financial 
spreadsheet. That's why Princeton 
is number one in the minds of more 


and more personal computer 
owners every year. 

For the very best in PC monitors, 
the choice is clear; Pick the com- 
pany that's at the 
top, Princeton 
Graphic 
Systems. 



HX-12E.OurEGA. 
compatiote monitor gives 
you 64 vivKt colors. Extra 
sharp text and graphic 
displays The tlrtest dot 
pjtch(.2Bmm]otanylBM- 
comp^ible enharKted 
mohiior. Nonglare screen. 
FuUy compatiPle with 
ism s’* Enhanced Graphics 
Adapter (or equivalents) 


SR-12P.Top^5Hheline 
analog color monitor 
features ultra high resolution 
(640x480) 4 . 1 !^ colors 
for superb graphics The 
ttnest dot pitch (.26mm) of 
any PGC-compatible 
monitor. Laminated nongtare 
panel. 


HX<12. High resolution RGB 
color monitor with .31 mm 
dot pitch gives you better 
graphics, better text than 
IBM's Color Monitor (5153). 
Nonglare screen. Voted 
"B^ in the World' two 
years running in PC Woricf's 
' 'World Class PC Cutest' ' . 


SR*12. Super high resolu- 
tion RGB monitor with a 
.3lmm dot pitch. Compab- 
bie with Sigma Designs Col- 
or 400 board and others. 
Gives you 400 tines of 
resoiutioh Nonglare screen. 


MAX-12. High resolution 
amber monitor When used 
with an IBM-compatible 
monochrOTie adapter 
delivers 720 x 350 resolu- 
tion. With an IBM- 
compatible cotor adapter, 
640 X 200 resolution with 15 
shades ol amber. The 
monitor automaiicaity ad- 
justs to either card. 


HX'9/HX-9E. Compact nine- 
inch high resolution RGB 
monitor Periect for worksta- 
tions where space Is at a 
premium. Both featurea .28 
dot pitch and an etched dark 
glass screen. Ergo- 
nomic features like a built- 
in tilt/ swivel base, non- 
glare screen, and a built- 
in green/amber switch. HX-9E 
IS compatible with IBM's EGA 
(or equivalents). 


All monitors come with free data and power cables. 


Visit your local computer store today and ask about our full 
line of high resoiution coior and monochrome monitors. 

Monitors that iive up to the Princeton Graphic Systems 
tradition of quaiity, performance, and vaiue. ____ . . , 

Pl^NCETON 


Princeton Graphic Systems, 601 Ewing Street, Bidg. A, 
Princeton, NJ 08540: (609) 683-1660; TLX 
821402PGSPRiN; (800) 221-1490, ext. 1102. 

IBM IS a tradcrnarkiyiniernaMnai Business MacNnes inc (^400is3treaemark 
ol Sigma Desions. me OuaOEGA 4- is a trademark ol Ouadram Corp Compaq >$ a 
trademark ol Compaq Computer Corp 
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■ SPECIAL REPORT ■ BILL HARTS, CHARLES TEETS, AND M. DAVID STONE 


M icro-to-Mainframe 
Connections: 

REMOTE 

POSSIBILITIES 



he venerable 3270 terminal has become a de facto standard with 
many large IBM and non-IBM mainframe computer systems. 
The great majority of these terminals are arranged in local clus- 
ter configurations, interfacing with a control unit over coaxial 
cable. Because data transmitted over coaxial cable cannot be di- 
rected to a modem, these configurations are generally limited to 
local use. (Boards that let your PC emulate a 3270 terminal in a local 
configuration are reviewed in “A Window on the 3278 World,” PC 
Magazine, Volume 5 Number 9.) 

If you need to communicate with a mainframe or cluster controller 
that is not local, you need a remote 3270 emulation package. These 
products, which let your PC emulate both a control unit and a display 
station from the 3270 family, communicate with the mainframe over 
standard dial-up or leased telephone lines through internal or external 
synchronous modems (see “The Path to Remote 3270 Emulation”). 
Tlie products here and in the next issue perform a subset — and, in some 
cases, a superset — of the functions of ••••••••••••■ 

a “re^” IBM 327 jc terminal. 

The 3270 terminals that operate 
over long-distance communications 
links use one of two communications 
protocols: binary synchronous (also 
known as bisync or BSC) or SDLC 
(the commonly used acronym for Syn- 


Ifyou need to talk to a remote mainframe, 
you can do it over phone lines with a 
remote 3270 emulation board. Enough 
variety is now available so that you 
can choose one that matches both your 
needs and your mainframe’s communica- 
tions protocol. 
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chronous Data Link Control). 

Bisync has been in wide use for more 
than 20 years, which is probably its major 
attraction for users who need a micro-to- 
mainframe connection. Most large com- 
puter systems, particularly the ones that 
have been around awhile, were delivered 
with bisync interface hardware and soft- 
ware as standard equipment. As far as line 
efficiency goes, bisync was good in its 
time, but by today’s standards it falls short. 
The major problem is that bisync is essen- 
tially a half-duplex protocol: data can be 
transferred only in one direction at a time. 
As with some asynchronous protocols 
such as Xmodem, the sending computer 
must wait for an acknowledgment to each 
data block it sends before it can transmit 
the next block. Despite these drawbacks 
bisync is still widely used; we’ve reviewed 
bisync 3270 emulators in this issue. 

SDLC, on the other hand, is a relative 
newcomer to data communications. In use 
for just a short time, it has spread to many 
older IBM installations, though it usually 
requires adding new hardware and soft- 
ware. SDLC is practically mandatory on 
new systems. Among SDLC’s many ad- 
vantages ate its fullnduplex communica- 
tions method; a transmitter can send up to 
seven data blocks before it must receive an 
acknowledgment. This capability is ex- 
tremely important if you are communicat- 
ing over satellite connections, where turn- 
around time is very long. (A sender using 
bisync over satellites may actually spend 
mote time waiting for an acknowledgment 
than sending the data. ) 

Another major advantage of SDLC is 
its association with IBM’s Systems Net- 
work Architecture (SNA). SNA defines a 
distributed data-processing network envi- 
ronment that will form the basis for IBM’s 
future direction in data communications. 
SNA uses the SDLC protocol, and the 
term SNA also refers to the class of prod- 
ucts that tun under the SDLC protocol, 
such as a 3270 terminal or emulation pack- 
age. SDLC 3270 emulators will be re- 
viewed in the next issue of PC Magazine. 

A data processing system manager con- 
sidering which protocol to use with a new 
computer system would probably be wise 
to choose the SNA/SDLC protocol. If you 
ate a PC user who wants to connect to an 
existing mainframe, the choice may not be 



Uu bisync 
rafflote 3270 
emulitlcn boanl 


AST-BSC PCLAN 3274BSC 

ASTRes^rcfi Qeo Software 

_ . ^ ^ pcPalti Communicainns Package 

BsrncEicliaiigeatrO fait,™, Oeasn 

Intelligent Tectinotogies 

International Corp PC3270BC 

Emulex Pereyst 
IDEAcomm 3270 BSC PS-327X-26SC 

iDEAssooates ABM Computer Systems 


_ Thv Pmh to Rtmotf 
1 £ n 327t) Kniulation 


A remote 3270 emulator board can link your PC with a mainframe at a remote site. The products 
reviewed here work with mainframes running the bisync protocol. 


yours: you have to work with the protocol 
running on that mainframe. Contact the 
person responsible for your systems com- 
munications to find out. 

MODEM STANDARDS Because both 
bisync and SDLC are synchronous proto- 
cols, they cannot use modems that have 
only asynchronous capability. Although a 
true Bell-2 12-standard. 1 .2(X)-bit-per-sec- 
ond modem is capable of handling syn- 
chronous protocols, it must be specially 
configured to do so and is not generally 
used for this purpose. Similarly, the new 
Hayes 2,4()0-bps asynchronous modem 
also supports the CCITT (Consultative 
Committee on International Telephony 
and Telegraphy) V.24 standard for 2,400- 
bps synchronous transmission, but it is 
doubtful that this standard will catch on in 
the United States (CCfTT standards are 
rigidly followed in Europe and South 
America). Hayes is actively promoting the 
Hayes Synchronous Interface (HSI), but 
only time will tell if it gains wide accep- 
tance. 

The most-popular modem standards in 
the 3270 dial-up market are the Bell 201 
and the Bell 208, which communicate at 
speeds of2,400and4,800 bps, respective- 
ly. The use of these modems in mainframe 
installations over the years has meant that 
most companies have adopted them as 
standard. The most popular manufacturers 
of these devices are UDS (whose 208AyB 
model was used in our testing for this arti- 
cle), AT&T, Rixon, and Racal-Vadic. 


Prices range from about $650 to $900 for a S 
201 to about $1,200 to $2,000 for a 208 j 
compatible. It is possible to attain speeds S 
of up to 9,600 bps over a telephone line j 
and 56 kilobits per second with specially i 
conditioned T1 telephone circuits; stan- • 
dards in these areas vary among manufac- j 
turers; make sure you consult with your J 
systems manager to determine the proper J 
device to purchase. (A future article will j 
review synchronous modems. ) j 

In the past, if you wanted to automati- S 
cally dial in a synchronous environment, j 
you had to piggyback an extra ACU (auto- J 
matic calling unit) device onto your mo- 1 
dem. Now special models of these mo- j 
dems incorporate the auto-dialing! 
mechanism internally. Also recently intro- ; 
duced are 201 and 208 auto-dial modems ■ 
contained on internal PC expansion} 
boards. Manufacturers that currently sell ! 
these products include UDS and Cleo Soft- j 
ware, which also markets software written { 
to work with its modem. ' 

File transfer One great benefit to 
3270 terminal emulation is that you can 
transfer data between the PC and the main- 
frame. The packages reviewed in this issue 
generally transfer files using one of two 
methods: simple screen dumps or file 
transfer using the mainframe operating 
system’s program editor. The screen dump 
method is simple, but messy and time con- 
suming: you page through the mainframe 
dataset and save it to disk one screen at a 
time, including all the attendant garbage. 
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Ulien There’s IVo One Sitting 
Beside Von To Help; 

Blio Can Von Tnm To? 

Prenticc-Haffs PEKSOIMAL COMPUTER BOOK CLUB! 




_ free 

whether you’re a novice or experienced PC user 
— there’s always so much more to learn. \ew soft- 
ware . . . new computer enhancements and capabil- 
ities . . . new techniques to streamline your work. 

Unfortunately, user manuals don’t provide all the 
answers. You have to rely on other sources. 

Where can you find these sources of information 
— without wasting a lot of time, effort and money? 

Join Prentice-Hall’s PERSOXAL COMPUTER 
BOOK CLUB! 

Approximately every four weeks you’ll receive 
news of new books on business software, hardware, 
and creative new computer applications. Each title 
is carefully selected by the P(!BC staff to meet your 
most demanding needs and each is offered to you at 
a special member’s only discount 

— up to 30% and occasionally more! 

Join now and receive a copy of WEBSTER’S \EW 
WORLD DICTIONARY OF COMPUTER TERMS-FREE! 

In addition, we’ll send you THE COMPLEAT IBM 
SPREADSHEETER ... a $17.95 value . . . for only 
$1.79 (plus postage, handling and applic^abCe tax). 

You have 15 days to decide if you want to keep THE 
COMPLEAT IBM* SPREADSHEETER. If you aren’t 
fully satisfied, simply send it back and your membership will be cancelled, no ques- 
tions asked. 

In any case, WEBSTER’S NEW WORLD DICTIONARY OF COMPUTER TERMS is yours 
to keep . . . FREE! And if you do decide that PCBC membership is right for you, our only 
requirement is that you agree to purchase three more books within the year. 



$17.95 

VALUE 


Yours For $1.79! 


WEBSTER’S NEW WORLD DICTIONARY OF 
COMPUTER TERMS Compiled by Laura 
Darcy & Louise Boston 
This handy compact aid contains 2,600 
basic terms, from abend to videotex, in 
nontechnical language — with cross-refer- 
encing. YOURS FREE ! 


THE COMPLE/Vr IBM SPREADSHEETER 
by Roger E. Clark &. Patricia Johnson 
Swersey Wlicthcr you run Lotus 
1-2-3 Multiplan”' , V^isiCalc'” , or 
SupeK^alc’” — you’ll get much more out 
of them with this guide's practical 
applications. Helps you gain access to 
90% of spreadsheet capabilities not uti- 
lized by most users. 

A $17.9.'? Value ... SI. 79 


MAIL THE ATTACHED 

POSTPAID CARD TODAY 

If card is missing, mail to: p-h PERSONAL COMPUTER BOOK CLUB 

Membership Enrollment Center 
P.O. Box 442 

West Nvack, New York 10995 
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rprn Remote 3270 Emulation Boards: Summary of Features 

Bltync 

pcPath ExcbaR 9 t 

Cdffliniii' 3270 

AST'BSC cations Intelligent 

AST Package lOEAcomm Tectinologies 

Research Pathway 3270/BSC International 

Inc. Design IDEAssociates Corp. 

PS-327X- 

2/BSC 

ABM 

Computer 

Syst^s 

PCLAH 

3274BSC 

Cleo 

Software 

PC/ 

3270BC 

Emulex 

Persyst 

List price 

$695 

$890 $895 

$995 

$995 to 
$2,585' 

$1,t95 

$1,600 

Terminals/controilers emulated 

3274 Model SIC; 3271 Model 2; 3271 ; 3274; 

3278 Model 2; 3275 Model 2; 3275:3276: 

3279 Model 2A 3277 Model 2: 3277:3278 

3278 Model 2; 

3279 Model 2 

3274 Model 51 C: 3276 Model 2: 

3276 Model 2: 3278 Model 2; 

3277 Model 12: 3279 Model 2A 

3278 Model 2: 

3279 Model 2 

3274 Model 2; 
3278 Model 2 

3274 Model 

51C; 

3278 Model 2; 
3278 Models 
S2A/S2B 

Application 
program intertace 

Standard 

Standard N/A 

Standard 

N/A 

N/A 

N/A 

Status Inrlicators 

Where displayed 

25th line 

Bottom line 25th line 

Bottom line 

25th line 

25th line 

25th Hne 

Type 

Characters Characters Symbols 

Characters 

Characters 

Characters 

Characters 

Diagnostic program or 
trace routine 

• 

• • 


• 


J 

Maximum speed (bps) 

9.600 

9.600 19,200 

9.600 

9,600 

19,200 

9.600 1 

Automatic dial support 



No. but is 
available 




Internal modems supported 


• 


• 

• 


NRZI (Nonreturn to zero 
inverted) data encoding 

• 


• 


#, on 

synchronous 


File-transfer software 

Standard 

Standard Standard 

Optional 

Optional 

Standard 

Standard 

Types of Itansfer AsallsMe 

Screen dump to file 


• 

• 




Using TSO EDIT 

• 

• 

• 

• 

• 


Using CMS EDIT 

• 

• 

• 

• 

• 


CICS 


• 

• 

• 

• 


Other 




IBMhOSt- 

supportedt 

IBM host- 
supportedt 

Screen capture 
to disk or 
to printer 

User-definable keyboard 

• 

• • 

Configuration 

program 

available 



• 

No. of International keyboard 
layouts available 

13 

19 9 

Configuration 

program 

available 

0 

0 

0 

N/A = not available. ‘See (act file lor specific price information. fRIe transfer via IBM^ Hoat-BasBd FUe Transfer program. 

The slightly more convenient editor 
method works with the two main IBM op- 
erating systems: TSO (time-sharing op- 
tion), which uses a line editor called EDIT, 
and CMS (conversational monitor sys- 
tem), which uses a full-screen editor called 
XEDIT. The board's download software 
captures the dataset you want from the edi- 
tor as the mainframe lists the lines on 

screen. 

TESTING METHOD We were fortu- 
nate to come across a software package 
that could thoroughly exercise all the emu- 
lation packages we tested. The 3270 Qual- 
ity Assurance Package from Software Re- 
search Corp. tests an emulator's Program 
Function (PF) keys. Program Attention 
(PA) keys. Enter and Clear keys, attributes 
with a formatted screen, formatted screen 
with protected and unprotected fields, 32 

basic attributes, advanced attributes, cur- 
sor insert function, program tab function, 
set buffer address (SBA) function, cursor 
addressing, and printer operation. 

The reviewers set up and configured 
each package prior to testing it, not a trivial 
task. Bisync emulators must be told what 
control unit (CU) and device address they 
are to respond to, while SNA packages 
must be given the physical unit (PU) num- 
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Family Affair 


Choose from a family of 4 modems — the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 — that offer unbelievably great 
performances and make you wonder why everyone else charges so much! 


24NMIMUB 

Modem: Modular Phone Cable. Mounting Bracket, COMl or COM2. 
Aaynchronoua Communicatlone 

External Modem: AC Power Adapter, Stand Alone Eneloeure, Statue Indicator 
LED*. Aeynchronoua Or Synchronoua Communl eali one 
Both Unite: Hayea Compatible Command Sal, CCITT V.22/V.22 bie and Bell 
212A Compatible, 110/300/600/1200/2400 bpa Operation. Automatic 
Adaptive Equaliaation. IBM PC Hardware Compatible, Two RJ-llC Jacka 
(Alternate Voice/Data Communication) 


1200 IMm 

Internal Modem; Two laeka. Line Input and Phone Jack, RS-232 Pori COMl or 
COM2. Speaker with Volume Control 

External Modem: 8 Statue Indicator Lampe, Snap Off Front Switch Panel, 
Speaker with Volume Control 

Beth Unite; Bell 103/212A 300/1200 Baud. FuUy Hayea -'AT Command Set 
Compatible. Modular Phone Cord. PC-TALK III Software 



You can be sure that the Qubie' family of modems 
are of good stock. Our latest editions, the 24001 
Internal Modem Card and 2400E External Modem 
are proof positive what good breeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis, Bell 212A Compatible, and 
2400/1200/600/300/110 bps. 

Our modems are fully compatible with all Hayes 
software commands. Software packages such as 
Crosstalk, Smartcom II, and Sidekick will work 
flawlessly. Both the 24001 and 2400E are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
increases performance and decreases the error 
rate. 

The 24001 Internal Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/ AT family and 
compatible computers. The rear panel has two 
RJ-llC modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COMl or COM2. The 24001 modem allows 
asynchronous communications with remote com- 
puters and other data terminal equipment over 
standard voice grade telephone lines. The 2400E 
External Modem offers the user asynchronous or 
synchronous communications. The 2400E is en- 


closed in a slimline plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 



Not to be forgotten are our 300/1200 baud 
modems. The Internal Modem Card is designed 
for the PC, PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. An 
RS‘232 serial port is standard, COMl or COM2; 
you can use the port for other peripherals when 
the modem is not being used. Our External stand 
alone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149, these are the best 
price/performance modems for most commu- 
nications. 




Everything, if it's a Qubie' supported product. We 
at Qubie' stand behind what we sell. Our 30-Day 
''No Risk Guarantee", our one year warranty and 
48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 
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ber, the logical unit (LU) number, and an 
ID address. You obtain this information 
from your system administrator. 

The bisync products reviewed below 
have several basic features in common. All 
support both the point-to-point and multi- 
point protocols, all 24 program function 
keys, and a “hot key.” Beyond these and 
some other basics, the packages cover a 
wide range of functionality (see "Remote 
3270 Emulation Boards: Summary of Fea- 
tures"). Although some have clear advan- 
tages for all users, most will have to 
chtKise the one that best fits their particular 
configuration and needs. (Ironically, 
IBM, the company that invented the 3270 
terminal, chose not to supply its bisync re- 
mote emulation board for this review. ) 

DOCUMENTATION AND SUPPORT 

For good terminal emulation, maintaining 
close compatibility with the emulated ter- 
minal is often not enough. If your terminal 
is not configured correctly, it could cause 
others on the network to lose communica- 
tion. You may run into political problems 
as well: many managers are opposed to the 
proliferation of PCs that can be connected 
to "their” host system. For these and 
many other reasons, the product must be 
well documented, and the manufacturer's 
backup support for that documentation 
must be better than for other products. 
While the systems operation staff may be 
helpful, they may also have no idea how to 
configure or operate a personal computer. 
You may end up blazing new territory; 
don’t try to do it without the support of a 
good manufacturer. 

Some of the packages that we tested 
comprise software from one manufacturer 
and hardware from another. We see noth- 
ing wrong with this approach as long as the 
vendor takes ultimate responsibility for 
maintaining and supporting both pieces. 
—BUI Harts 

AST-BSC 

AST-BSC from AST Research emulates 
the 3274 Model 5 1C with a single 3278 
Model 2 or 3279 Model 2A display sta- 
tion. While the package does not allow 
you to cormect additional PCs or use multi- 
ple sessions, it is a good buy at $695 for 
software, expansion board, and file-trans- 


■ Maintaining close 
compatability with 
the emulateti terminal 
is often not enough. 


fer software . A printer connected to the PC 
can emulate the IBM 3287 printer. 

As for documentation, each manual has 
its own heavy paper cover, but all three 
manuals are packaged in one binder, a de- 
sign that makes it difficult to track down 
specific information. I prefer tabbed divid- 
ers that at least separate each manual, if not 
each section within the manuals. 

The file-transfer software uses EDIT 
under TSO and XEDIT under CMS. 
While this design results in slow data 
transfers, it is better than the file-transfer 
capabilities I have seen on other 3270 bi- 
sync products. The file-transfer manual is 
well organized and contains much good 
technical information. Inexperienced us- 
ers, however, might have trouble under- 
standing how to use these file-transfer util- 
ities. 

1 found the default keyboard configura- 
tion a little unusual and difficult to use. 
The PF key functions are assigned to the 
PC’s function keys, and other special keys 
are located along the top row of the it 
keyboard. On 3270 display stations, this 
layout is reversed. This problem can be 
corrected by reconfiguring the keyboard, 
but the manual warns you not to try that 
unless you have a good understanding of 
the PC’s keyboard codes. In addition, any 
one of 13 international keyboard configu- 
rations can be selected. 

COLOR SUPPORT The configuration 
program asks if you have a monochrome 
or color monitor. If you have color, the 
emulator will use the standard four-color 
set used with 3279 display stations. The 
mainframe was not configured for color 
support, but the emulator gave me the 
proper colors anyway . 

I liked the diagnostics that come with 
the AST board because they allow you to 


test the product in two ways. You can test 
the board with a jumper plug that comes 
with the product, and you can test the local 
modem and the board if your modem has 
digital loopback capabilities. 

AST tends to use default interrupt re- 
quests (IRQs) that conflict with other op- 
tions. Fortunately, all of the company’s 
products can be reconfigured for other 
IRQs to eliminate this problem. As with 
the keyboard remapping, the manual rec- 
ommends that you leave IRQ and I/O ad- 
dress changes to experienced people. 

A nice and somewhat unusual feature 
of the AST-BSC is its Application Pro- 
gram Interface (API), which can be used 
with BASIC, C, or any language that has 
an interface to allow calls to assembly lan- 
guage routines. With the API, experienced 
users are able to write programs that take 
control and automate the functions of the 
emulator. 

AST’s manual contains much basic in- 
formation aimed at novices and many 
warnings cautioning inexperienced users 
not to attempt technical operations such as 
reconfiguring the keyboard. Some manu- 
facturers assume that everyone has some 
knowledge about 3270, and for bisync 



AST-BSC 

AST Research Inc. 2121 Alton Ave. 

Irvine. CA 92714 (714)86.V1333 
List Price: S695 

Requires: I92K RAM. one disk drive, DOS 
2.0 or later. 

In Short: A 3274 Model 5 1C emulator that 
supports only one display station . An applica- 
tions program interface and ftle-transfer soft- 
ware are included as standard features. 
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communications this is probably true. 
AST doesn’t make any such assumptions, 
which makes this a very attractive choice 
for inexperienced users who need remote 
communications. — Charles Teets 


pcPath 

Communications 

Package 

Every so often, PC Magazine Labs tests a 
product that surprises everyone by doing 
something it’s not supposed to do. The 
pcPath Communications Package from 
Pathway Design is one of those products. 

Its surprising feature is concurrent ses- 
sions on the mainframe. Multiple sessions 
are a common enough feature on SNA 
products, but no one at PC Labs had seen a 
3270 bisync emulator that could handle 
multiple sessions on a single PC. When I 
announced that pcPath could manage this 
feat, one of our synchronous communica- 
tions experts insisted I must be misreading 
the manual. 

So strong was this feeling that when I 
got this package logged on to the main- 
frame in three concurrent sessions, I called 
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pcPalh ('<»mmunica(ioas Package 
Pathway Design; 1 Apple Hill; Natick. 

M A 0 1 760; ( 800) .■?43-05 1 5 
Lis! Price: $890 

Requires: 256K RAM. one disk drive. IX).S 
2.0 or later. 

In Short: Up to five concurrent sessions, a 
redelinahle keyboard, and a clear manual arc 
just jaimc of the features that characteri/e this 
high-quality, well-designed package. 
ORCLtSSO ON READER SERVICE CARO 



compatible 256k EGA card with a parallel 
only $259. If you buy any display card: 
Monochrome, Hercules, or EGA, without 
reading this ad, you're probably throwing away a 
lot of money. 


The Only EGA 


BT/E6A Enhanced Graphia Adapter 
256k of memory, and parallel printer port. 
Works with all standard IBM displays, 
and compatible displays. 

5180 Monochrome Display: Both text and 
640x350 bit mapped graphics. 


5 1 S3 Color Display: 640x200 and 
320x200. 

5154 Enhanced Display: Color 640x350 
16 simultaneous colors from a palette of 
64. 


[ A Clear Upgrade Path] 

This really is the only display 
board you may ever need. Regard- 
less ol what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, even if you are only going to 
use a Monochrome Display. This 
means one board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrade path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
runs with the 640x200, 320x200 
Color Display. 

( Killer Features! 

All boards come with a full 256k of 
memory, and a parallel printer 
port. That means no extras for later, 
and 16 simultaneous colors dis- 
played from a palette of 64 colors, 
and crisp clear text on both Mono- 

No Risk Gnarantee 

It you ar* not compietaly ■aiiafiad with your 
purchase, you may return it withm 30 dayi ot 
purchase for a complete refund, including the 
cost to send it back It you can get any dealer or 
competitor to give you the same IN liik Curastw. 
buy both and return the one you don't like 



For fastest delivery, send cashier's check, 
money order, or order by MasterCard/Visa 
Personal Checks allow 16 days to clear 
Company purchase orders accepted, call for 
prior authorisation California residents add 
6% salsa tas 


chrome and Enhanced Color Dis- 
plays - features or options that are 
not available on other EGA boards. 
Since all your current software will 
run, you're set for today, and 
prepared for the standard of the 
future. 

[ The Display Deal | 

Of course many of you will want to 
take advantage of the EGA card 
right away, so we are offering a 
special deal when you buy the 
board together with a Basic Time 
HR 31-350 monitor - you get both 
for just $749, or the card only for 
$259. This means that you can 
equip all your PC's now and in the 
future with displays and EGA cards 
and get the Qubie' "No Risk 
Guarantee", our one year warranty, 
and 48 hour turnaround on war- 
ranty repairs. The price is the whole 
price, there are no extras for freight, 
insurance, or credit cards. 
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someone over to witness the feature — just 
to make sure I wasn’t hallucinating. In 
fact, the pcPath Communications Package 
can handle up to five concurrent sessions. 
According to Pathway Design, as many as 
three of these can be print sessions, each 
actively printing to disk in background 
while you do something else. 

Unlike in a typical SNA product, these 
sessions take up the whole screen rather 
than using windows. You can see only one 
session at a time; you flip from session to 
session with Alt-FlO. But the concurrency 
itself is already far more than any other bi- 
sync emulator offers, to the best of our 
knowledge. 

OTHER PLUSES Even without the 
concurrency feature, the pcPath Commu- 
nications Package would be worth looking 
at. It's Tilled with such useful features as 
on-screen help, redefinable keyboard lay- 
out, and your choice of symbols or charac- 


ters for bottom-line status indicators. The 
package even includes three choices for 
file transfer— TSO EDIT, CMS XEDIT, 
and CICS (Customer Information Control 
System, another mainframe operating sys- 
tem). (The pcPath Communications Pack- 
age covets only the PC side of the commu- 
nications and requires the standard IBM 
packages on the mainframe.) 

Every pcPath feature leaves an impres- 
sion of quality. The manual’s clear writing 
and professional design make it easy to 
find— and understand — the information 
you need. 

The careful plarming behind this pack- 
age even extends to such things as the key- 
board template. Like most 3270 emula- 
tors, pcPath’s template shows all the 
standard PC keys plus the extra keys de- 
fined by the package. Unlike most, the 
package also includes a second layout 
chart on the back of the card that shows all 
the standard PC keys but lets you fill in the 


3270 keys as you have redefined them. 

Installation of the pcPath Communica- 
tions Package is simple enough. Jumpers 
on the board come preset so that in most 
cases you only have to plug the board in. 
Should you need to change anything, the 
manual gives you the information you 
need, though you’ll have to know what I/O 
address and intermpt level to reset. Path- 
way Design offers a toll-free customer- 
support hot line to help out. 

The software configuration program is 
a little more complicated but only because 
it gives you control over so many parame- 
ters. The manual explains these well 
enough, however, and you can probably 
set the program up without the manual if 
you just skip over the choices you don’t 
understand. 

If you have a color monitor, pcPath tells 
the mainframe you’re using a mono- 
chrome terminal, but it will supply color 
for you locally. The configuration pro- 


MeetTheNew 
Chairman Of The Board. 


I DEVELOPED WITH PC MAGAZIIVE 

Chairman^ is the first true multiuser bulletin 
board software. Now up to six users can access 
your bulletin board simultaneously. 


Q Are you tired of using expensive online ser- 
vices as your company’s message center? 

Chairman can handle all your electronic mail 
needs at a fraction of the cost, and with a higher 
level of security. 

□ Do you service your customers’ software? Use 
Chairman to send new software versions to all current 
users. Chairman can also become a clearinghouse for pro- 
grams and data hies. You can upload or download both 
binary and ASCII files. 


A 

MULTIUSER 

BULLETIN 


QDo you have trouble getting customers to nil 
out questionnaires? With Chairman, you can 
conduct fast, effortless electronic surveys. Use 
the built-in editor to create a list of questions. 
Chairman will record user responses for your 
Instant analysis. 

We developed Chairman initially to work on 
PC Magazine’s extremely busy and demanding 
Interactive Reader Service. Chairman is written 
In DMA’s powerful ASCOM IV script language— 
and we Include the actual source code, to make customiza- 
tion for your particular needs a snap. 

Are you ready to revolutionize your electronic communica- 
tions? Start at the top— with Chairman. 


Por more information, contact 
OM.A the ieaders in communications 
software. 




DYNAMIC MICROPROCESSOR ASSOCIATES. 
545 FIFTH AVENUE. NEW YORK. NY 10017 
(212)687-7115 
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gram lets you define 4 colors out of a pal- 
ette of 16: for both protected and unpro- 
tected fields in normal intensity and high 
intensity. 

As shipped, pcPath defines the PC's 
Enter key as Enter and uses the PgDn key 
for New Line. The PF keys run across the 
top lines of the keyboard from Alt-Fl to 
Alt-Equal sign and from Alt-Q to Alt-P, 
finishing up with Alt- A and Alt-S. As I’ve 
already indicated, though, you can rede- 
fine the keyboard to taste, which is more 
important than any particular layout. 

pcPath handled the emulation tests 
without a problem. It ignored a few ad- 
vanced features such as blinking fields and 
inverse video fields, but Pathway doesn’t 
claim to support these advanced attributes. 
Well, you can’t have everything. But this 
board comes close. — ^M. David Stone 


IDEAcomm 3270/BSC 

The IDEAcomm 3270/BSC, one of a se- 
ries of 3270 terminal emulation products 
from IDEAssociates, emulates a wide va- 
riety of 3270 terminals and controllers, in- 
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IDEAcomm 3270/BSC 

IDEAssociates, 35 Dunhani Rd,. Billerica. 

MAOI821;(617)663-6878 

List Price: S895 (board only. S295; software 

only, S695) 

Requires: 128K RAM. DOS 2.0or later. 

In Short: Emulates a wide range of 3270 
BSC pnxlucls but does not allow you to at- 
tach additional PCs as display stations. Has 
primitive file-transfer capabilities. Good 
technical information for experienced PC 
and 3270 users. 
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Expanding your PC to include a 20 Megabyte 
hard drive has never been simpler with Qubie’ 
internal or HardPack 20 slot mounted drives. 


PC 30: Standard. Interna) mounted 1/2 height 

Data Transfer Rate: 

8 Megablta/8ee 

65 MUlie««ende 

Aceees Time; 

or compatible- 

Power ReQulrements; 

*9 VDC 2.0 A 

KardPadc: Card Mount (or slot mounttna 1/2 
■lot leng^ to mount )»ehind floppy drive, on a 

PC. PC TT or compatible. 

Capacity: 

4l3VDC.9AMaa 

20 Megabytae 

RaliabtUty: 

14,000 Hours 


[The PnntaQon AahbrCT I 

The military is famous for paying 
$450 for ashtrays. A lot of com- 
panies are asking the same kind of 
outlandish sums for a hard disk 
mounted on a card. You get a hard 
disk, a controller, and a bracket, 
and they charge you hundreds 
more than you pay for a Qubie' 20 
Megabyte hard disk system. Unlike 
the others, our HardPack 20 fits 
into a single slot and nestles in 
behind your floppy drives. If you 
buy any other hard drive, you may 
simply pay more and get a whole 
lot less. 

I Th« Choice I 

We offer both types, an internal 
mounted like your floppy, or a card 
mount for the same $499 price. 
Let's face it, the bracket doesn't cost 
us 450 bucks. While some people 
prefer the standard mounting, (like 
a floppy) so they can see the 
read/write light, others want a card 
mount so they can use both floppies 
they now have. Both drives boot 
directly from the hard disk, and 
require no software patches. They 
run all the popular software, and 

No lixk GuraitM 

li you are not completely eatlelied with your 
purchase, you may return it within 30 days oi 
purchase iot a complete reiund, including the 
cost to send it back. If you can get any dealer or 
competitor to give you the same It IM Curata, 
buy both and return the one you don't like 



For fastest delivery, send cashier's check, 
money order, or order by MasterCard/Visa. 
Personal Checks allow 18 days to clear. 
Company purchase orders accepted, call for 
prior authorisation. Caliiornia residents add 
6% sales tas. 


are low power. Our format software 
allows changeable interleaving that 
gives you noticeable speed 
improvement over the standard XT 
drive. Both have the ability to run a 
second drive from the controller, 
(Part Number 2nd-20HP $399), 
giving you 40 megabytes of stor- 
age for under $900. 

I The Goodiei | 

We give you some software that 
really enhances the use of a hard 
disk. Idir is the hard disk organizer 
that really makes DOS a snap, and 
our special Qubie' version of 
Zylndez, the super searcher is 
also included. Easy to read manu- 
als make installation a snap. Of 
course the drives are backed by our 
"No Risk Guarantee", our one year 
warranty, and 48 hour turnaround 
on warranty repairs. The price is 
the whole price; there are no extras 
for freight, insurance, or credit 
cards. Order part numbers PC20 
for IBM PC and compatibles. PC20- 
1000 for Tandy 1000, or HardPack 
20. By popular demand we still 
offer the matching ashtray for just 
$450, (Part No. PCKIDDING). 
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eluding 3271 , 3274, 3275, and 3276 clus- 
ter controllers and 3277, 3278, and 3279 
display stations. Despite this versatility, 
however, the product is very limited in 
other ways. For starters, unlike some other 
emulation packages, this one does not al- 
low other PCs to be connected directly or 
accessed through a network but allows 
only one PC to access the mainftame. 

The IDEAssociates manual is a hin- 
drance to using and installing the IDEA- 
comm 3270/BSC. Its physical design is 
clumsy: if you bind the SVi- by 8 '/ 2 -inch 
pages in an IBM-size binder, the type ap- 
pears sideways on the pages. The contents 
are good — especially the abundant techni- 
cal information — but the lack of an index 
makes entries difficult to find. 

File-transfer capability is severely lim- 
ited; you can do only primitive, one-way 
transfers up to the mainframe. Screen im- 
ages must be created off-line and sent up to 
the mainframe one at a time. I found this 


process cumbersome and at times difficult 
to use. Products that emulate the 3270 
should always have some type of file- 
transfer capability to take advantage of the 
power and storage of the PC. 

KEYBOARD QUIRKS Another disap- 
pointment is the lack of a keyboard tem- 
plate. When 1 went looking for the Clear 
and Reset keys, 1 had to furiously flip 
through the manual to find the page that 
described the keyboard layout. This layout 
is not mentioned in either the table of con- 
tents or the index. 

The default layout displays an IDEAs- 
sociates quirk: WordSlar-Uke Ctrl-key 
combinations. Non-WoraSrar users will 
find this design confusing. The PF func- 
tions are assigned to the ten PC function 
keys, an approach I don't like because it 
diverges from the traditional 3270 layout 
and is hard to get used to. You can change 
the keyboard to any configuration you 


want, which is certainly an asset, but since 
it lacks a template, you get no help in find- 
ing specific keys. 

I ran into problems because the switch- 
es on the half-card interface board (called 
the Minicomm by IDEAssociates) were 
not set properly. After a half an hour of 
fmstrating searches through the software 
manual, 1 gave up and called the vendor's 
support group. Otherwise the Minicomm 
is easy to install and configure. The sepa- 
rate manual that came with the board, al- 
though brief, was in a better format than 
the manual for the software. 

Fortunately, the news about the IDEA- 
comm 3270/BSC is not all bad. While in- 
experienced users should stay away, expe- 
rienced and highly technical users will 
appreciate the technical information that 
the software manual gives. The status line 
at the bottom of the screen will also please 
experienced users. The characters used on 
this stanis line are close approximations of 



10 or 20 MB-For IBM PC, XT, AT 
and compatibles. 

MCMI TRANSPAC PROVIDES: 


PortabilKv- Shock Resistance-Backup-Securitv-Systems upgrade 


k Portable 3.5" Winchester drive 
and controller subsystem, 
k Ex^rnally cable connected to 
IBM and compatible PC’s, 
k 80 G’s of non-op shock resistance 
makes portability practical, 
k Attach TRANSPAC to PC’s with 
any resident hard disk capacity, 
k Self-contained, with mobility 
advantages of Hoppy or cartridge disk. 


k TRANSPAC interchanges data between 
IBM PC’s, XT’s, AT’s and compatibles, 
k Backup files, unplug TRANSPAC and 
store in vault for added security, 
k 65 MS average access time- 
6 MS track to track, 
k TRANSPAC is 2.6" high, 4.15" wide 
and 5.9" long. Weight 3.2 pounds, 
k Includes external cable, connecting 
device and travel case. 


1 TRANSPAC/10 MB: $595 ♦TRANSPAC/ 20 MB: $895 

Order with Amex card or check 

me 

mL 

MICROCOMPUTER 
MEMORIES, INC. 

(818) 700-8000 

6855 Vineland Avenue North Hollywood. California 91605-6410 
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the icons used on real 3270 display sta- 
tions. 

The printer configuration allows either 
no printer, a buffered printer, or an unbuf- 
fered printer. This nice feature allows you 
to use a variety of printers without over- 
running one type or slowing down anoth- 
er. — Charles Teels 

Bisync Exchange 3270 

When product-testing editor Michael 
O'Cone needed a working 3270 emulator 
in a hurry, he inadvertently ran the ulti- 
mate test for ease of setup. He wanted to 
plug a board into his machine, install the 
program, and get the system working 
quickly without having to study the man- 
ual. Grabbing boxes from the review pile 
at random , he rapidly went from product to 
product, moving on as soon as complica- 
tions showed up. The Bisync Exchange 
3270 from Intelligent Technologies Inter- 


national Corp. was the first board to pass 
this test — and the last board that O'Cone 
had to bother with. 

Ironically, it may be easier to install the 
Bisync Exchange 3270 if you're in a hurry 
than if you're willing to read the manual. 
As with most 3270 emulator boards, the 
Bisync Exchange 3270 comes with 
jumpers and DIP switches, and the manual 
suggests you check the settings before in- 
stalling the board. Unfortunately, tbe 
drawings in the manual are based on an 
earlier version of the board — the current 
jumper blocks are in different positions 
and have different numbers of pins than the 
manual shows. If the settings are right, you 
can plug in the board and move on to other 
matters, but you'll either have to take the 
settings on faith or call Intelligent Technol- 
ogies to check. According to Intelligent 
Technologies, the manual is currently be- 
ing revised to match the new board. 

Making up for any confusion with hard- 


ware settings is an extremely simple con- 
figuration program that asks for only six 
values. Three ate concerned with the board 
itself and will not normally need to be 
changed. The other three are the control 
unit address, the number of "category A 
devices" (printers or logical units), and the 
default printer port. Fill these in, hit Esc to 
save the changes to disk, and the unit is in- 
stalled. All that remains is to load the emu- 
lation program and establish the modem 
connection with the mainframe. 

NEVER-NEVER LAND On most of the 
emulation tests, the Bisync Exchange 
board worked just as it's supposed to, but 
on one test 1 was consistently sent to never- 
never land. The modem connection was 
never broken, but 1 had to log back onto 
the system each time. 

Intelligent Technologies suggested that 
1 look for a Read Buffer command, which 
“can cra.sh this board." The board doesn't 


THE DIFFERENCE IS PERFORMANCE 



DART, The Big Difference In PC/AT™ CAD/CAM Design. 

When CAD programs for personal computers were first introduced, time savings alone equated 
to days and often weeks for many engineering applications. 

Big difference! 

Suddenly engineers became more sophisticated in their requirements thus demanding 
more and more from their suddenly inadequate XTs™. 

Then came the ATs, fast, powerful with 6MHz CPU and 4MHz co-processor, those 
who could afford them were shedding milliseconds by the arm loads and all those 
milliseconds were becoming hours, days, etc., etc. 

Big difference! 

However the need for speed seemed to increase in direct proportion to 
the amount of processing power that personal computer manufacturers 
could squeeze into their CPUs. 

Then came the DART from ADVANCED LOGIC RESEARCH, INC. 

A quantum leap from the 6MHz CPU and 4MHz co-processor of 
the IBM AT", the DART is powered by a 10MHz 80286 CPU 
with support for an 8MHz 80287 math co-processor. That 
means your next design can be done in nearly half the 
time with DART, the first super high performance AT 
compatible CAD computer. The DART comes with 
more than twice the standard I/D Devices and tour 
times the available on board memory as com- 
pared to the IBM AT and sells for about 
$1400 less. 

BIG DIFFERENCE! DART from 
ADVANCED LOGIC RESEARCH. INC. 

—just what the world needs— 

Advanced Logic Research, Inc. 


10 Chrysler Irvine, California 92718 - (714) 581-6770 

FAX: rUtMI-^JM-TELEX: S10M1452S. AntMvr back Advanced Logi 


AT are rvnalmd trademarks 
Iniernalkmal Business Machine VorMtalion 
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support this command because it is a diag- 
nostic command, and Intelligent Technol- 
ogies feels it is not likely to be used in ap- 
plications programs. Of course, in testing 
the boards, the host computer was running 
diagnostic routines. And, of course, the 
test that created problems included the 
Read Buffer command. 

Like some other emulator boards, the 
Bisync Exchange 3270 will supply color 
for your monitor while telling the main- 
frame that you have a monochrome termi- 
nal. I tested the package with a standard 
color/graphics card and monitor; Intelli- 
gent Technologies says it will work with 
an EGA or PGA as well. One minor but 
distracting problem I ran into was snow on 
the screen. 

The hot-key feature will let you shift 
into IX)S with a simple Alt-D. To get back 
to the emulation, you must type EXIT at 
the DOS command line. 

All file-transfer capabilities are option- 


al , at $395 for a screen-dump feature , $500 
each for TSO EDIT or CMS XEDIT, and 
$2,000forCICS. (These prices include the 
mainframe side of communications as well 
as the PC side.) 

KEYBOARD LAYOUT Whether you 
like the keyboard layout on a 3270 emula- 
tor is always a matter of taste. The Bisync 
Exchange package puts all 24 PF keys on 
the function keys in combination with Ctrl 
and Alt. For New Line and Enter, it opts to 
imitate the 3270 layout by assigning the 
New Line function to the PC's Enter key 
and assigning the Enter function to the 
PC’s PrtSc key. If you’re coming to this 
package as a 3270 user, you’ll probably 
find this layout comfortable. If you’re 
coming to it as a PC user, you will inevita- 
bly hit the New Line key whenever you 
mean to hit Enter. 

More important than the keyboard lay- 
out as shipped is whether the package lets 


you change it. Intelligent Technologies of- 
fers a configuration program on request. 
This offer is not as good as getting the pro- 
gram automatically with the package, but 
it comes close. Unless your biases happen 
to match the default layout exactly, I 
strongly recommend you request the con- 
figuration program. — M, David Stone 

PS-327X-2/BSC 

ABM Computer Systems’ PS-327X/BSC 
line offers 3276 Model 2 emulation with 
3278 Model 2 and 3279 Model 2A display 
terminals. There are three versions avail- 
able: PS-327X-1 is standalone only, PS- 
327X-2 allows up to three additional PC 
connections, and PS-327X-3 allows up to 
12 additional PC connections. I evaluated 
the -2 version, which includes five ribbon 
cables for connecting to the modem, to 
other PCs, and to a printer. Only one print- 
er can be connected to the cluster-control- 


BRILLIANT 



Just what the world fieec/s— another Enhanced 
Graphics Adapter. Close your eyes and pick one. 
Right? Wrong! This is the VIVID'" EGA from 
ADVANCED LOGIC RESEARCH and we design and 
manufacture products that are better than what our 
competition offers. The VIVID EGA uses Phoenix 
EGA bios and is fully compatible with the IBM'" 
Enhanced Graphics Adapter and all your favorite 
software packages. Plus, we made it small by using 
the latest in Surface Mount Technology so that it 
uses a short slot. We included the parallel printer 
port you need that most manufacturers forgot. 

You can still close your eyes when you pick an 
EGA because now the VIVID EGA is the only choice. 


ADVANCED LOGIC RESEARCH 

—just what the world needs— 


IBM. IBM PQ IBM XT. IBM AT 

are registered trademarks of Interrtational Business Machine Corporation. 
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Advanced Logic Research, Inc. 

10 Chryslei; Irvine, California 92718 - (714) 581-6770 

FAX: (714)5S1-4240-TELEX; SI06at4S25. Answerback Advanced Logic 

IN CANADA CONTACT ALR (416) 22^77 


VIVID EGA 



“ADVANCED LOGIC SHIPS AT " COMPATIBLE 


WITH AN XT" CLONE PRICE” SS’i.T" 



PERFORMANCE 


The newest generation of personal com- 
puters are designed and manufactured by 
ADVANCEDLOGIC RESEARCH, INC. Heirtoall 
> the best traits of its ancestors, the PC2/286 
series of personal computers possess total 
compatibility to past and current hardware and 
software achievements. 

SMARTER DESIGN! 

Like all products in the ALR line, the PC2/286 
is born with enhancements and the latest 
technology available. THE NEXT GENERATION 
has speed and power equal to that of the AT", 
is as small as the xr“, but the complete 
system (including graphics video card and high 
resolution monitor) costs less than both! How? 
Smarter design! Like we've always said ALR 


doesn't design products without improving 
them beyond what our competition offers. 

Smarter design . as well as being superior, is 
less expensive to manufacture soyou pay less. 

We've incorporated all the knowledge that the 
past successes and failures of big manu- 
facturers have afforded and used it to make a 
better product. 

THE NEW STANDARD 

The evolutionary PC2/286 brings the power 
of 80286 (AT) technology into a price range that 
until now has been the exclusive domain of the 
PCs. The PC2/286 is destined to be the new 
standard in a rapidly changing marketplace and 
is designed to meet the ever increasing needs 
of today's users. 


Advanced Logic Research, Inc 

10 Chrysler; Irvine, California 92718 - (714) 581-6 

FAX: (714) 581-9240-TELEX: 5106014525, Answer back Advenced Log 

IN CANADA CONTACT ALR (416) 229-647 

IBM. IBM PC IBM XT. IBM AT are refftslered irademarks of litlernalional 
CIRCLE 521 ON READER SERVICE CARD 


PC2y286 

$1545D0 

• 8 MHz AT compatible 80286-8 CPU 

• 2 AT slots. 3 PC slots 

• 512 K6 RAM standard expandable to 1 MB 
on board 

• 1.2 MB floppy disk drive 

• 1 serial. 1 parallel printer port 

• Hercules compatible Monographics Adapter. AT 
compatible floppy disk controller on board 

• 130 Watt UL/CSA Power Supply 

• Clock/Calendar Battery Backup 

• AT style 83 keyboard 

• High resolution Monochrome Monitor 

PC2e/10MHz 

• 10 MHz 80266-10 CPU 8-10 MHz switchable 

• 20 MB/30 MB 40ms high speed hard disk 

• 1.2 MB high density floppy disk drive 

• 16 Bit high speed hard disk controller 

• Memory expanded to 1 MB r^n board 

• 1 serial, 1 parallel printer port 

• Hercules compatible Monographics Adapter 

• 12" high resolution Monochrome Monitor 

• EGA Video card and Multi-Sync Monitors 
available 
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with this! 


$ 14.95 
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BLsync l-Achange 3270 

Inielligeni Technologies IniemationaJ Corp. 

737 Lincoln Cenire Dr. Foster City. CA 

944(M {415)345-6666 

LLsI Price: S995: screen-dump software. 

S395; TSO tDIT or CMS XHDIT. S5(K); 

C1CS.$2.()(K) 

Requires: I28K RAM. one disk drive. DOS 
2.0 or later. 

In Short: Simple to install and fairly reliable 
to use. the Bisync Exchange 3270‘s biggest 
flaw is confusing setup information. File- 
transfer software is priced separately. 

CiRCcE 54$ ON HEADER SEHvi^ OWO" " 


emulating the cluster controller may bog 
down, and the single line to the mainframe 
may slow down all the PCs emulating 
3278 or 3279 display stations. 

At first glance the documentation looks 
good. You may change your mind, as I 
did, when you try to quickly find some- 
thing in one of the three manuals. These 
manuals are packaged in a single binder 
with nothing separating them. The lack of 
tabbed dividers further complicated my 
search for information about installation 
and operation. I did find a great deal of 
useful technical information, but there is 
no start-up section to help you get the 
board and software installed and mnning. 

The file-transfer software, from CDI 
Systems, allows PC-to-mainlrame trans- 
fers using either the TSO EDfT (or CMS 
XEDfT) program or IBM’s Host-Based 
File Transfer program set. I did not have a 
chance to use these programs in this evalu- 
ation. but I have used the CDI programs 
with other 3270 emulation products. These 
utilities give you a great deal of flexibility 
but may be above the level of inexperi- 
enced users. 


ler PC, but each display station PC can 
have its own printer to emulate an IBM 
3287 printer. 

If you need to connect several PCs to a 
mainframe through one remote line, this 


may be the product for you. It is one of 
only two reviewed here that support addi- 
tional PCs without additional hardware. 
The manual does, however, caution 
against connecting too many PCs: the PC 


Never forget another com- 
mand with PC-DocuMate'“ 
templates to remind you. 

Save time and end frustration 
because commands and for- 
mats are at your fingertips for 
quick and easy reference. 

SMA's expertly designed, 
two-sided plastic templates 
are easier to use than booklets 
or reference cards. The data 
is complete, it's properly 
organized to help you, and 
it's available at a glance. 

Over 400.000 PC-Docu- 
Mates are in use today-at 
home, and at work in Amer- 
ica's major corporations- like 
IBM. AT&T. CM. Kodak, GE. 
Exxon, Xerox, and hundreds 
more. 

So order your PC-Docu- 
Mates today with confidence 
and join our thousands of 
satisfied users-who never 
forget a command. 

How lb Order PC-OocuMates: 
Select templates by program 


Ask your Computer Dealer or to 
order by credit card call toll-free: 


1 - 800 - 762-7874 

(In NC call 919-878-3600) 


Or mail us your personal chec k, 
money order or MaslerCard/ 
Visa/American Express infor- 
mation. NC residents include 
4.5% sales lax. Please add $2XX) 
for shipping and handling per 
order. (Foreign orders, except 
Canada, add $20£)0 per order). 
US. funds only. NoCODs. 


Try PC DocuMate templates 
for 30 days. If you are not 
satisfied for any reason, then 
return them to us (in new con- 
dition) for a full refund of 
your purchase price. 


Sv^tems Mjndftemeni Akwciatp^.lnc. 
3I2S ExKUlivp Drivp, Opp(. B-14 
Raleigh, North Carolina 27609 


and keyboard style. Call tor other 
software not listed here. 


Attention Corporate Customers: 
Call for quantity discounts or 
quotations on custom templates 
to meet your special needs. 


Keyboard styles available: 

A= IBM PC. PC/XT, COMRSU 

B= IBMPOAI 

C= AT&T 6300 New! 

O “ KevTfcinit.i 5151 New! 

Prusram 

Style 

DOS2.0f2.l 

A C 

DOS 3.0/3 I 

AB 

Lotus l•2•3 

ABCD 

clBASE lit 

ABC 

New!dB^SE lit • 

ABCD 

New!R:Ba!>e 5000 

AB 

Symphony 

AB 

New! OisplayWrite 1 

ABCD 

New! Micro Son WORD 

ABCD 

MulliMatr 

ABCD 

NewtMulliMaie Advantage 

AB O 

New! VSbrdf^rtec 1 4. 1 

ABCD 

ViAKdStar 

A 0 

VMxdSlar 2000 -f 

ABC 

New!MjtkvWriU*r 3 

A 

Oo-il-vourse)f* 

1 Partial list, call for motvi 

ABCD 

•Comes with Free pen & eraser 
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ThfelsOneEme 

IBM^Size 

feNotAnAJvantage. 




The TllOO PLUS has other thin^ 
the IBM doesn’t Like serial, parallel and 
CRT ports that are built-in stkidaids. 

Not add-on extras. And a hi^ resolution 
LCD display screen that tilts to many 
convenient viewing angles. Not just a few. 

Of course, me toshite TllOO 
PLUS does have a few things in common 
with the IBM portable. Like complete 
IBM compatibility. And two built-in 720K 
3.5" disk drives. Ifs just that it has these 
things in a smaller, hghter, fester, more 
portable, more affordable package. 

To fed out about the TllOO PLUS, 
call 1-800-457-7777 for the name of your 
Toshiba dealer. 

And see whv being smaller than 
IBM is going to make us one of the big- 
gest names m PCs. 

1. IBM PC ConvertUe is a registered trademark of International Busirress Madrines Corporwn. 


When it comes to a portable com- 
puter, smaller is better. That’s one reason the 
new dual disk drive Tbshite TllOO PLUS 
has it all over the IBM PC Convertible.' 

But our portable PC is not only 
smaller than the IBM, ifs lighter And more 
powerful. Our 80C86 microprocessor lets 
you zip through work at up to twice the 
speed. And our maximum memory capac- 
ity is 640K of RAM. Theirs is only 512K. 


In Ibuch with Tbmorrow 

TOSHIBA 

Itahte America, he, Inkirmstion Syttrms Divisun 
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GOOD lAYOUT ABM does not provide 
a facility for reconfiguration of the key- 
board, but the default layout is very good. 
The PF keys use the top row of the key- 
board combined with the Alt and Ctrl 
keys. This approach is closer to the true 
IBM 3270 keyboard layout. Also like 
IBM’s design, other special keys on the 
PS-327X-2/BSC use the ten PC function 
keys. Four different keyboard templates 
were included with the PS-327X-2/BSC. 
but they seemed incomplete: 1 could not 
find the Reset key. 

The mainframe configured the "termi- 
nal” as a 3278 Mrxlel 2 display station 
without color support, even though we 
were using a PC-XT with a color monitor 
and color/graphics card, but like many oth- 
er products, the PS 327X-BSC first checks 
to see if you have a color card and then 
supplies the correct colors for high and low 
intensity and protected and unprotected 
fields. 


Features merit careful consideration, 
but the bottom line, of course, is function- 
ality. I had trouble gening the board to 
communicate with the mainframe, and the 
manuals were of little help. While I found 
information about running the diagnostics, 
1 could not find anything about what to do 
in case of a failure. A call to the customer 
support department at ABM, however, 
saved the day. 

The diagnostics themselves are com- 
prehensive and easy to use. but they lack 
information about interpreting error mes- 
sages and about what actions to take once 
errors are discovered. Error messages are, 
however, valuable aids for when you call 
the customer support staff. 

Experienced users won’t be tripped up 
by the difficult-to-use manuals and will 
manage to correctly install and use the PS- 
327X-2/BSC. It’s probably worth the trou- 
ble for two reasons: the ability to hook up 
one more PC as a display station, and the 


^FACT FILE 


PS-327X.2/BSC 

ABM Computer Systems 3 Whatney Dr, 
Irvine. CA 92718 (800) 372*8400 
(714)859-6531 

list Price: S 1 ,790 (327X- 1 . $995: 327X-3. 
$2,585) 

Requires: 96K RAM. DOS I.Oorlatcr. 

In Short: A 3276 Mixlel 2 emulator that al- 
lows up to 1 2 additional K\ as 3278 or 3279 
display stations. Uses the competent CD! 
Systems file-transfer software. 
ai^LE5470Nfl£AD£H&EHVICfcCARu 



FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN LANGUAGE SYSTEM? 
If you're serious about your FORTRAN programming then 
you should be using F77L- LAHEY FORTRAN. 

Editor's Choice - PC Magozine 


• Full FORTRAN 77 Standard 
(F77L is not a subset) 

• Popular Extensions for easy 
porting of minicomputer 
and mainframe applications 

• COMPLEX* 16. LOGICAL*! 
and INTEGER* 2 

• Recursion - allocates local 
variables on the stack 

• IEEE - Standard Floating 
Point Arithmetic 

• IMPUCIT NONE 

• Long variable names • 

31 characters 


Fast Compile ■ Increase your 
productivity 

Source on Line Debugger 
(Advanced features without 
recompiling) 

Arrays and Common Blocks 
greater than 64K 
Clear and Precise English 
Diagnostics 

Compatibility with Popular 
3rd Party Software 
(l«. Lattice C) 

Easy to use manual 
Technical Support from LCS 


• NEW FEATURE ■ NAMEUST 


F77L - THE PROGRAMMER'S FORTRAN 
$477.00 U.S. 


System Requirements; MSOOS or PC-OOS. 256K. math coprocessor (8067/80287) 


FOR MORE INFORMATION; f702l B31-2500 



Lchcy Computer Systems IrK. 

P.O. Box 6091 Incline Village. NV 89450/USA 
Intcmetlonal Dcelert: 

Er>gian<l: Grey Matter Ltd.. Tel |0364| 53499 

Denmark: Ravenholm Computing, Tel: (02) n7249 

Australia: Computer Transitions Tei: (03) 537-2786 

Japan; Mkrosoftware. IrK., Tel: jo3) 8)3-8222 


SESVINC THE FORTRAN COMMtZRTY SffKE 1967 
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The 

Solution! 





POWER 


PROBLEM? 











^ 1 


Power Protection Products 

TRANSIENT VOLTAGE SURGE SUPPRESSORS 
POWER LINE FILTERS 

STANDBY UNINTERRUPTIBLE POWER SYSTEMS 
1-800-524-0400, in PA 215-837-0700 
CALL TODAY FOR FREE LITERATURE 
Kalglo Electronics Co., Inc. DEALER - OEM 

6584 Ruch Road DISTRIBUTOR 

Bethlehem. PA 18017 INQUIRIES INVITED 


CIRCLE 113 ON READER SERVICE CARD 




A remarkable breakthrough 
for LANs -one that^ easy 
to use: Tapestry 


Mo matter what local area 

rfc hardware you choose— 
ur next choice should be 
Tapestry network operating 
software from Torus Systems. 

Here are 6 reasons why. 

1 IBM Chose Tapestry, (or its over- 
seas nxirtet, and it quickly became 
the hottest LAN system in Europe. 



This is the friendly screen that caught 
Big Blue's eye, 

2 ITS the world's eosiest-to-use 
networking software - much 
simpler than Novell, 3Com, or IBM 
becouse Tapestry is managed with 
icons. To use it, you Just point to graphic 
symbols: the In-tray" to get mail, the 
"cabiner to access tiles, and so on. 

You even use icons to configure the 
system, so almost anyone can set up a 
Tapestry network-and keep it mnning 
smoothly. 

3 Tapestry is the most complete 
IAN software money can buy. 

the basic system gives you: 

• Advanced electronic mail 
Compose memos with the Torus text 
editor. Send them to any person or 
group on the network, just by pointing 
to names. Track the mail you've sent. 
Get messages instantly. 

• Cost-effective sharing af hard disks, 
printers and modems 
You can hove up to 100 Tapestry 
workstation/servers and access any 
one o( them by touching the right 
icon. Since oil Tapestry servers are 
undedicated, each station is free (or 
business asjjsuol. You don't have 
to invest in specialized hardware, or 
sacrifice your valuable PCs. 


• Advanced communications 
capabilities 

Need intormotion from the company 
mainframe or an outside senrice? Just 
point to the desired Senrice icon.Torus 
otters a (amily o( network gateways' 
that automatically make the connection 
and speed your information through. 

• And there's more! 

Tapestry also provides central storage 
o( oil your applications so they too can 
be accessed with icons. Automatic 
file locking so you can sately mn single- 
user applications not originally 
designed for networks. RIe Manoger 
icons that let you manipulate tiles 
without using DOS commands. And a 
Telephone Manager that places your 
calls and maintains a personal elec- 
tronic rolodex. 



What good is a network it your people 
don't know how to use it? Tapestry's 
screens are so easy to understand, 
anyone can net great results without 
special skills or training. 

4 Tapestry supports all the 
standards, like IBM Token-Ring, 

PC Network and 3Com hardware. Like 
PC-DOS 3.1 and NETBIOS. So you can 
choose the LAN hardware thafs best 
for you, and you won't have to worry 
it your software will mnt' 

5 Tapestry is proven and reliable. 

Thousands of Tapestry stations 
have been installed in both large and 
small companies in the U.S. and around 
the world. Customers include: Proctor 
& Gamble, EDS, the White House, the IRS, 
Prime Computer, TRW, NBC News, Shell 
Oil, Exxon andCiticoq). 


6 With this coupon you get a 
FREE Network Monaanr 
AND a money back guoianlMl 

Usuolly, Tapestry costs $495 
for your first workstation (the 
Network Manager) and $295 for 
each additional stalloat BLfT 
NOW YOU CAN GET ATAPESTRY 
STARTER PACK (BOTH THE 
MANAGER AND THE SECOtO 
STATION) FOR ONLY $295! 

And we're so confident youTI 
love Tapestry, we'll let you return 
it - for any reason -WBfiin 30 
days of shsxnent and well gladly 
refund your purchase price 
(less $50.00 restocking fee). 


So send this coupon to us, 
take It to your Toms Dealer, 
or call in your order lodoyL end 
startnetworkingthe easy way. 

Nome 


Company Nome 


Address 

«y 

State Zip 

Rxme 





Subtotal 

$295! 

Add S700sfi44ine/Tian(inQ 

S 

OoMomo resKlents odd sJWKb $ 

(S1918) 

Amount enclosed 

s 

R^yment VISA MC Check 
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The offer B good onty m U S and Oonodl 
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T®RUS 


49&SH|)ortOetftStite 106 
RectwadCllKCA94063 

)872-5336 | 


Srstom Requraments Station l.BMPC,XC>fforcompott)b 
364K. 10MB hard Osh, Station 2 IBM PIXXCATor compotitM 
320K. Rus ajilaUa networhing ftontMit. 

Notes 'ASVtC is stondont wtide loa 3270 SNA and Itenoin 
/Wx»3satepjxftBedsep(iatety*nesMdd(0oolorB«TOlud» 
dBase 111 Plus Mi<tiMato AdkoTiixie. Cm SirMra Aocn^^ 
0epKWwnK3.Worif>anect. MS Word. UtM V2-3,/tutoCAD 

testation Pock- SU96. 24 Stotnn RBk-$3995 
Tofusondfapestfv am legeteted U odamart B onbrus Systems, 
ltd fodermits 3Com - 3Com Corp. IBM, D6(toywnte 3 and 
POOOS - 6M CorcL MS VMim - MKTOSon, irc dBcse l« Plus - 
1-2-3 ond lotus- Lotus D o wiopment Cotp, 
WMPerted - SdteMe Sottvvare Mernottonoi, AutoCAD - 
AutodeA, inc.MuftMiMAdiiantooe-MuihMaieint^ 

NiMl -NCMel,lnc,0p€n3yslenisAccounlrg-CmSlisi<mslnc 
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MICRO TO MAINFRAME 


A typical remote micro- 
to-mainframe setup in a 
3270-family 
environment. The PC. 
emulating both a 
control unit and a 
display station, 
communicates with a 
mair^ame via 
synchronous modems 
and a communications 
line that uses either the 
bisync or SNA/SDLC 
protocol. On the 
mainframe end. a 3705 
communications 
controller handles the 
system’s 
communications 
chores. 



good keyboard, which is the closest I’ve 
ever seen to a standard 3270 layout. Less 
technically sophisticated users shouldn’t 
attempt to conquer this package without 
the help and advice of a good technical 
support person. — Charles Teets 

PCLAN3274BSC 

Cleo Software has enhanced its 3270 bi- 
sync emulation package to work with local 
area networks that incorporate IBM's 
NETBIOS, which allows programs to 
communicate with other PCs on the net- 
work and their applications. Anyone who 
has the PC Network installed can use this 
product as a true 3270 cluster controller, 
supporting up to 32 displays and printers. 
The only thing wrong with this approach is 
that IBM’s PC Network has trouble han- 
dling that much traffic. There may be 
some hope, however, when IBM releases 


all of the goodies for its token-ring net- 
work, because the token-ring is less sus- 
ceptible to slowdowns caused by heavy 
tr^ic. 

At $ 1 , 1 95, Cleo’s PCLAN 3274BSC is 
a good deal for non-copy-protected soft- 
ware and an interface card. A variety of 
products were pulled together to make the 
package work: the interface card is the 
ADCOM-2 board from Frontier Technol- 
ogies, and the file-transfer software comes 
from CDl Systems. The emulation soft- 
ware includes programs that run on the 
controller PC and a program that tuns on 
the display PCs that use NETBIOS to ac- 
cess the controller PC and the 3270 net- 
work. The ADCOM-2 board is easy to in- 
stall, but the ADCOM manual does not 
come with it. Instead, the Cleo manual in- 
cludes one inadequate page on the board, 
covering setup information for its switches 
and jumpers. 


What documentation there is for this 
package is quirky. A cable, for use in a 
dial-up environment, is described in the 
manual, but the cable sent with the product 
was not wired the same way as in the dia- 
gram. Further back in the manual, I found 
another cable diagram that conformed to 
the cable we received. Different technical 
writers may have worked on parts of this 
manual and may have introduced some in- 
consistencies. 

FILE TRANSFER The PCLAN’s file- 
transfer software comes in two versions. 
One of those versions, IBM Host-Based 
File Tranter, requires additional software 
on the mainframe but transfers data much 
faster than the standalone version. The 
standalone version uses the line-at-a-time 
editors EDIT (under TSO) and XEDIT 
(under CMS), which cause a lot of back- 
and-forth handshaking after each line and 
thus slow down data transfers. The file- 
transfer documentation is in a different for- 
mat from the emulator manual and is 
heavily oriented toward technically orient- 
ed users. 

Cleo supplies 1 6 copies each of the key- 
board template and keycap stick-ons, 
which can save users a lot of time if they 
are using the product in a large network en- 
vironment. TTie layout of the PF keys, PA 
keys, and New Line key are a little unusual 
and may take some getting used to. Unfor- 
tunately the keyboard is not reconfigura- 
ble, and I had to rely heavily on the tem- 
plate. 

Installation The installation pro- 
gram, which configures the emulator soft- 
ware, allows you to customize some of the 
product’s features but not to specify ad- 
dresses for the control unit. This limitation 
caused me no problems in my tests, but an 
installation in which the cluster controller 
has an address other than (X) will have 
problems. 

Fortunately, we did not have to change 
the I/O address or interrupt request (IRQ) 
for this test. When either of these parame- 
ters is changed, the emulator must be exe- 
cuted with a string of options. Geo does 
provide a way around this problem; the in- 
stallation program allows you to create a 
default option line that automatically ap- 
pears each time the emulator is executed. 
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■ Cleo supplies 16 copies 
each of the keyboard 
template and keycap 
stick-ons, which can 
save users a lot of time. 


The same solution could also be achieved 
with a batch file. 

If you have technical expertise with 
3270s, you’ll have no trouble using Cleo’s 
PCLAN. But its inability to reconfigure 
the keyboard and the lack of some impor- 
tant information in the manual will cause 
problems for inexperienced users. 

The PCLAN’s NETBIOS compatibil- 
ity makes it stand out in the crowd. If you 
aren’t running a NETBIOS-compatible 
LAN, it won’t be that useful because you 
won’t be able to hook up any extra termi- 
nals. You could get the same functions 
with a real IBM 3275 for less money. 

— Charles Teets 


FACT FILE 



K'LAN 3274BSC 

CIco Software, Division of Phone I 

1639 N. Alpine Rd.; Rockford. IL61 107 

(800) 233-2536. (8 1 5) 397-8 1 1 0 

Lis! Price: $1,195 {file-transfer software. 

$199) 

Requires: 256K RAM . two disk drives. 
DOS 2. 1 1 or later fix standalone (3. 1 or later 
for LAN). 

In Short: Offers cluster controller capabili- 
ties for up to 32 terminals through a NET- 
BlOS-computible LAN. Two types of file 
transfer are available: slow but easy transfers 
or fa.st but slightly mure difficult transfers. 

CiBCL£54«ONFEADERSERVlCECARD 




EXECUTE ANY DOS 
COMMAND FROM ANY 
OTHER RUNNING 
PROGRAM. 


LOOK at another file (and even edit it) 
from your graphics package. 
SEARCH for any file name or text 
within a file without leaving your data- 
base manager. 


Put all the popular features of the 
NORTON UTLimES* toother with a 
powerful DOS internee. Then make 
them resident like SIDEKICK* and what 
do you have? 

PC TOOLS— the only product that lets 
you execute virtually any DOS command 
from within any other running program. 
Here^s how youll use it: 

UNDELm an accidentally erased file 
while using your word processor. 
FORMAT a data disk without leaving 
your spreadsheet. 

COPY files from one subdirecto^ to 
another within your communications 
program. 

MOVE files from one subdirectory to 
another and reorganize subdirectories 
with easel 


PRINT a file (as text or hex and ASCII) 
at any time. 

System Requirements: IBM or compatible, 
2^K, uses only 64K In resident mode. 
Works with floppy and hard disks (including 
disks) and supports Lotus/lntel 
expanded memoryl 
Cell 503/244<5782, M-F. 8-5 (West 
Coast time) with your In hand. 

Or send a check for 
$39S5 U.S. plus $3 sfh, $8 overseas. 

$ 39.95 


CeiilmlRmU 


Softxvare 


9700 S.W. Capitol Hwy. #100 
Portland, OR 97219 


Backup utaitiMaisommlabie for ihe IBM, »^adnio9ti. Apple II. Commodon 64/128 vtd Atari ST. 
Norton umi&s and SkiaUcktnrvgistWBdtndemarka at Norton 9nd Borland hmrtational. raapacOvafy 
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THE FINAL ANSWER TO DATA SECURITY, 
EXPANSION, AND BACKUP! 

A Perstor fixed and/or removable WinchcMer subsystem is ihe salesi, most vcrsaiile way to store your payroll, 
acv’ountmg. financial, and classified data. Perstor's family of products give you the choice of internal or external 
systems, with your choice of one to six drives m storage capacities ranging from 12MB- 560MB. 

So if security is first and solutions are imperative, turn to Perstor (Personal Storage) for problem solving 
features such as these: 

— Compaiibiliiy with your IBM PC. XT, AT or compatible computer. 

— Two drive bootable or four drive co-resideni controllers. 

— Removable 12MB Winchester cartridges for data storage, backup, archival, and portability. 
— Portability bef«een different manufacturers' PCs. 

— Unlimited storage as low as S9.30 per cnegabyie. 

— Present and future software compatibility with direct attachment to the AT controller.* 
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New from Peter Norton. 


THE QUICK AND EASY HARD DISK MANAGER. 
LETS YOU TAKE CHARGE OF YOUR COMPUTER. 


Point 

^-^hoot 

^^^Take 

Command 



Rip full throttle through your 
data with this time-saving con- 
trol program from Peter Norton. 
The Norton Commander" soft- 
ware gives you a fast, powerful 
point and shoot method to per- 
form your computer operations. 
Point to a directory and The 
Commander jumps to it Point 
to your 
data file 
and The 


Commander runs your data 
with its matching program. 
Speed through listings, update 
files like lightning. Delete. Copy. 
Built-in sweep functions manage 
your disk. Add your own user 
menus for one-key operation. 
And it doesn ’t eat up your screen 
while it’s doing it. Easy to use 
with keyboard or mouse. The 
Norton Commander. The quick- 
est way to enhance your PC, and 
take command. 


The Norton Commander. Designed for the IBM* PC, 
PC-AT, and DOS compatibles. At your software dealer 
or order direct for $75 from Peter Norton Computing, 
Inc., 2210 Wilshire Boulevard, Santa Monica, CA 90403. 
213*453-2361. Visa and Mastercard welcome. 

sNORTON 

COMMANDER 


NgmwCanpuIiiig IBM' ■■ rttumd Indnxrk of liKnWipiul Butnm MjctuMtCorpenUM 


■ MICRO TO MAINFRAME 


PC/3270BC 

The PC/3270 from Emulex Persyst comes 
in two parts that cover, between them, a 
wide range of possible 3270 configura- 
tions: the PC/3270BC and PC/3270BT. 
The BC portion (which we tested) is a clus- 
ter controller emulator, used with the Per- 
syst DCP/88 card, that provides 3274 
model SIC emulation for up to four other 
PCs. The BT portion runs with the Persyst 
MPC board and connects with the DCP/88 
board to emulate the 3278 Model 2 or 3279 


■ The file-transfer 
capabilities of the 
PC/3270BC only allow 
screen capture to 
disk or to the printer. 


Model S2A/S2B display. To get IBM 
3287 printer emulation, you use printers 
connected to either the cluster controller 
PC or a slave PC. 

The DCP/88 board has two “cliffhang- 
ers” — a term Emulex Persyst uses to de- 
scribe a bracket that fits horizontally over 
the other brackets at the back of the PC. 
Each cliffhanger holds two connectors, so 
you can attach up to three additional PCs 
and a printer. The cliflhangers don’t take 
up slots and won’t really get in the way 
when you try to close the system unit, but I 
suspect most users won’t bother hooking 
them up and will let them dangle behind 
the PC. 

The manual’s section on getting started 
deals with the fundamentals of installation. 
It will surely be a welcome sight to users 
used to manuals that assume you already 
know where to start. You get two separate 
manuals for the DCP/88 card: an installa- 
tion manual with good technical details 
and a diagnostic manual. The diagnostic 
manual is a little out of date, but an up-to- 
date version of the manual is included in a 
file on the diagnostic disk called DCP- 
USER.DOC. 

You should print the helpful README 
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file on the emulation disk before installa- 
tion to check for known problems and use- 
ful comments that did not make it into the 
last printing of the manual. The only prob- 
lem with this approach is that the 
README file is not referenced anywhere, 
so it’s all too easy to miss out on this im- 
portant information. 

FILES The file-transfer capabilities only 
allow screen capture to disk or to the print- 
er. Compared with some of the other prod- 
ucts I tested, this is a primitive way of 
transferring data. Screen images can be 
sent to the printer from the keyboard, but 
capturing to disk requires you to switch to 
local mode with the hot key. You might 
want to use this product with a sophisticat- 
ed PC-to-mainframe application and for- 
get about the built-in file capture capabili- 
ties. 

The keyboard is reconfigurable, and the 
reverse side of the keyboard template gives 
you space to indicate the changed configu- 
ration. I was glad to see that the keyboard 
could be reconfigured because the PA keys 
on the default keyboard configuration did 
not work. I called the vendor, and we de- 
termined that someone had changed the 
keyboard configuration before I tested the 
product. 


FACT FILE 



PC/3270BC 
Emulex Persysl 

3545 Harbor Blvd.; Costa Mesa. CA 92626 
(800) 368-5393; {714)662-5600 
List Price: CCP/SS board, $1,000: BC Soft- 
ware. $600 

Requires: 128K RAM, one disk drive, DOS 
1.10 or taler. 

In Short: A configurable 3270 BSC emula- 
tor that allows other PCs to be connected 
through vendor-supplied boards. Has sim- 
ple. somewhat primitive file-transfer capabil- 
ities. 

CinCLE 548 ON READER SERVICE CARD 





BACKS UP PROTECTED 
SOFTWARE. 

The backup insurance you need to 
protect your software investment, 
COPY II PC makes a floppy backup of 
most protected software quickly and 
easily. (We update COPY II PC regu- 
larty to handle new protections; you as 
a roistered owner may update at any 
time for $15 plus $3 s/h.) 

RUNS PROTECTED 
SOFTWARE FROM YOUR 
HARD DISK. 

COPY II PC makes using your hard 
disk as convenient as it should be. No 
longer will you have to keep your floppy 
disk in drive A with some of the most 
popular business software. Call for 
current list. 


MINIMUM 
REQUIREMENTS: 

IBM PC, XT. AT. 256K Jr and most 
compatibles. One or two disk drives. 

128K memory (all available memory 
fully support^). 

Call 503/244-57B2, M-F, 8-5 (West 
Coast time) with your in hand. 

Or sand a t^eck for 
$39.95 U.S. plus $3 s/h, $8 overseas. 

$ 39.95 

Central Point Software, Inc. 

9700 S.W. Capitol Hwy. #100 
Portland. OR 97219 

CentrdR/hit 
Software 

J ISCIBHKATTJ) 


Backup utilities also available for (he Macintosh, Apple II, Commodore 64/128 and Atari SI 


PC TOOLS NOW 
AVAILABLE! 

Put all the most popular disk utilities 
(even undelete) together with a powerful 


DOS interface. Then make them 
resident and you have PC Tools. 

PC Tools lets you run nearly any DOS 

command within any other 

running program. Just $39d5 plus $3 s/h. 
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Still Searching? 


What does the 
Bible say? And 
where? 


Vfe offer an integrated family of software products that allow you to search the Bible as 
never before. 

With “THE WORD Processor"software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong’s Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 

So if you’re still searching, give us a 


call. Ws’re anxious to show you how 
your PC can help you access your 
Bible as never before. 

Include $3.00 (or postage and handling. For Apple. IBM PC. 
Commodore 64, TRS80, Kaypro. CPM 2.2. MS-DOS. 



ESEARCH SYSTEMS 

2013 Wells Branch Parkway. Suite 304 
Austin. Texas 78728 (512) 251-7541 


QRCLE 341 ON READER SERVICE CARD 


PC MAGAZINE ■ SEPTEMBER 16. 1986 
273 





\bu know I can 
rescue your data. 


I t’s no secret Thousands of business 
and home users have used 
my Norton Utilities” soft- 
ware to restore precious data 
erased or deleted by accident 
Mr. Kriley of Los Angeles lost 
his thesis and found it using 
my UnErase" feature. He 
writes: “1 owe my degree to 
Peter Norton.” Computer 
pundit Jim Seymour says 
“Norton has saved my posterior 


with UnErase so many times— it’s data recovery. 


wonderful, Peter!” 
UnErase is a power- 
ful utility that lets 
you systematically 
search for lost 
data and retrieve 
it with a few 
simple commands. 
It makes The 
Norton Utilities 
the highly ac- 
claimed industry standard for 



A life saver for your data. 


Now what can I do 
for you every day? 


You don’t lose data every day. 
That’s why there’s more to the pack- 
age than just the UnErase program. 
My other utilities perform a wide 
variety of organizational and main- 
tenance tasks that keep your PC 
organized and your data secure. 
They have names like List Direc- 
tories, File Find 
and Text 
Search. File 
Attribute 
marks speci- 
fied flies 


o: 





so they cannot be altered or erased. 
Wipe File deletes data by file. Wipe 
Disk clears your entire disk. 

ther utilities measure avail- 
able file space, test your disk 
for damage, and measure 
your computer’s performance. PC 
Magazine calls The Utilities “Indis- 
pensable.” The New York Times says 
“Don’t compute without it” Peter 
McWilliams (The Personal Computer 
Book) says “You’ll bless this disk.” 
Dozens of features keep your data 
in line. Every day. 


k compi 
^ 90403 

] B 

I" 


The Norton Utilities. Designed for the IBM* PC, PC-AT, and 
DOS compatibles. Available at Computerland and most soft- 
ware dealers. Order direct for S99.95 from Peter Norton 
Computing, Inc., 2210 Wilshire Boulevard. Santa Monica. CA 
90403. 213-453-2361. Visa and Mastercard welcome. 


NORTON 
UTILITIES 

DATA RECOVERY 
DISK MANAGEMENT 

A life saver for your data. 
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yu E D 1 T O R ’ S 
M C H O I C E 


t/i a category like emulation boards, 
the products themselves tend to be 
so similar that a few interesting fea- 
tures can go a long way to distin- 
guish one package, in this group. 
Pathway Design's pcPath Commu- 
nications Package wui the one that 
caught our eye. 

Its concurrent-sessions capabili- 
ty, rarely seen on a bisync board, is 
a real crowd pleaser. But tlw quali- 
ty of the rest of the package is im- 
pressive as well. We were particu- 
larly impressed by the exceptionally 
lucid and well-designed documen- 
tation. This attention to detail is 
consistent throughout the pcPath 
Communications Package. 


Two of the features in local (“hot 
key”) mode allow you to access help func- 
tions. Standard system help is available, as 
well as user-defined help. User-defined 
help, in conjunction with keyboard 
changes, allows technical people to par- 
tially customize this product to each user’s 
needs. 

While running the PC Magazine Labs 
tests, I noticed that I could enter alphabetic 
data into numeric fields. I called the ven- 
dor with this problem and found that I was 
using an unreleased version of the emula- 
tion software. This problem should not oc- 
cur with released software. 

Emulex Persyst’s emulation package is 
a good choice for both experienced and in- 
experienced users. Nothing here is too 
technical for novices to cope with, and ex- 
perienced users may enjoy playing with 
multiple stations and keyboard reconfigu- 
rations. — Charles Teets 03 


Bill Harts is a contributing editor of PC 
Magazine. He is the presidem of Open 
Communications Inc., a Melville, New 
York— based communications consulting 
firm. Charles Teets is president of TCT 
Consulting, a New Jersey-based PC com- 
munications consulting firm. M. David 
Stone is a frequent contributor to PC Mag- 
azine. 
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Productivity 


■ PC LAB NOTES; HARD DISK PERFORMANCE ■ WINN L. ROSCH 

More speed from 

HARD DISK EKIVES 

By reorganizing your files to optimize the interaction between DOS and the head actuator, 
you can make your system run substantially faster. 


I f you've been putting your hard disk to 
good use. odds are that it’s not as fast 
as it used to be. As soon as you start to 
use it, a hard disk's performance begins to 
deteriorate, and the more use it gets, the 
more slowly it is likely to respond. Indeed, 
even if it's brand new. it may not be per- 
forming at its peak efficiency. 

This speed loss can at least be mini- 
mized if you understand why it occurs. In 
fact, by implementing the suggestions I'll 
be presenting here, you can make your 
hard di.sk as fa,st as new — or even fa.ster — 
without lifting a screwdriver. 

Although the problem has a largely me- 
chanical basis, your disk drive is not wear- 
ing out. Disk-drive bearings do not seize or 
bind under normal use; the flying hard disk 
head does not build wind resistance and 
slow down. Rather, the sluggishness that 
hard disks develop is the result of an inter- 
action between software — specifically 
your disk operating system, DOS — and 
the head actuator, the mechanism that 
moves the read/write head of your disk 
drive. Much of the slowdown is a product 
of the way your disk is organized and your 
files arc managed by DOS. 

By reorganizing your disk files to opti- 
mize the interaction between DOS and the 
head actuator, therefore, you can make 
your system run substantially faster — so 
much faster that you'll be able to see the 
difference when you load programs or data 
files. In addition, you can use a few more- 
advanced tricks to make your hard disk 
seem to perform faster than its mechanical 
limits would allow. 


File scatter One major cause of the 
disk speed degradation that occurs as hard 
disks are used is DOS’s method of packing 
flies onto any disk, hard or floppy. While 
the files on your disk vary widely in 
length, DOS divides each one of them into 
a group of fixed-length "clusters." While 
the precise number of bytes in a cluster 
varies with the disk type, format, and DOS 
version, whether the specific cluster size 
for a given disk is 5 1 2 or 8 .096 bytes, DOS 
always deals with files packed into stan- 
dardized packets. A single file may thus be 
spread over dozens or even hundreds of 
such clusters. 


PRODl n IM n INDEX 


PC LAB NOTES 

Eliminating fragmentation and using 
caching to improve hard disk 
pcrfomiance. 

PROORAMMING/LTILITIES 

Implementing different fomiats and 
fonts with the EGA. 

SPREADSHEET CLINIC 
Faster loading, title editing, and Gantt 
charts with Lotus's /-2-.I. 

POWER USER 

Importing l-Z-S files into r/Sasc ///, 
and using SitleKick in accounting. 
USER-TO-USER 

Finding binary tile text, pnitecting hard 
disks, and reset switches. 

PC TU'I'OR 

Printing sideways on an Epson. 


The potential slowdown occurs because 
DOS does not requite (some operating sys- 
tems do) that the clusters comprising a giv- 
en file be physically contiguous on the disk 
surface. In other words, in order to assem- 
ble the relevant clusters for a file in proper 
sequence, EX)S may have to tell the head 
actuator to move the head to many differ- 
ent physical locations on the disk. 

WHO’S ON FIRST DOS uses a kind of 
map of the clusters on the disk — called the 
file allocation table (FAT) — to keep track 
of which clusters are used by each file. In 
picking which clusters are to be assigned to 
a new file, DOS versions 1 . j: and 2. Jt fol- 
low a simple rule: the first available elus- 
ter, the one nearest the beginning of the 
disk, is always the next one used. (DOS 
3. x uses a slightly more complicated algo- 
rithm. but in practice the difference need 
not detain us.) The result is that on a new 
disk, at least, clusters are allocated one af- 
ter another, and all the clusters in a file are 
contiguous. 

When a file is erased, however, its clus- 
ters are freed for reuse. These newly freed 
clusters, being closer to the beginning of 
the disk, will be the first ones DOS 
chooses when another file is to be written 
to disk. (Again, DOS 3.x is not as single- 
minded when some clusters have never 
been allocated, but after the first pass 
through the FAT, it, too. reverts to the 
same principle.) Thus, as DOS fills in the 
holes left by erased files, the clusters a.s- 
signed to new files may come to be scat- 
tered over several places on the disk sur- 
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face. A file made up of widely scattered 
clusters is said to be "fragmented." 

While it's ea.sy for DOS to chain togeth- 
er a sequence of different clusters, frag- 
mented files are a nightmare for the disk 
drive. The read/write head jumps all over 
the disk, shuttling between scattered clus- 
ters. Every head motion wastes time, and 
the more scattered the clusters arc. the 
mote slowly the drive performs. While the 
problem of fragmentation is somewhat al- 
leviated in DOS 3. .V. it invariably happens 
in the course of hard disk use. 

To add to the problem, fragmentation 
also makes recovery of inadvertently 
erased files (using programs such as The 
Norton Utilities) chancier or even totally 
impossible. To find era.sed data, those pro- 
grams look at the file alkxtation table and 
select the first available cluster as their 
most likely candidate for recovering next. 
When clusters are sequential, this method 
works. When the clusters of a file were 
scattered before it was erased, however, 
the guesses made by file recovery utilities 
are often wrong. 

Although most file recovery programs 
allow you to use a manual mode to select 
the clusters to be undeleted, in which you 
preview the text contained in the file, this 
method is usually unsuccessful for nontext 
files. Scattering the clusters of a program 
can thus make it unrecoverable. 

BACKUrS HIDDEN BENEFIT Con- 
siderations both of speed and recoverabili- 
ty argue that it is best if all the clusters that 
constitute a file be contiguous, as they are 
when written to a new (or newly format- 
ted) hard disk. Although DOS itself pro- 
vides no built-in methrxl for rearranging 
clusters into a continuous sequence, you 
can do the job yourself, either by using 
special software (see sidebar "Fine-Tun- 
ing Your Hard Disk") or by using your 
hard disk backup system (streaming tape, 
cartridge disk, or floppy disk) to back up 
and restore your hard disk files. 

The first alternative is easier and faster 
and doesn't require your continued atten- 
tion. as does backup to floppy disks, for 
example. The second alternative, of 
course, gives you a backup copy of your 
data — one you might never have made. 
(Human nature being what it is. most peo- 
ple don't think about the importance of 
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FINE-TUNING YOUR HARD DISK 

Cluster reorganizers improve file-access speed 
without disk backup. 


T wo commercial programs reorga- 
nize the clusters of disk files and 
make them contiguous to speed disk ac- 
cess without the need for backing up and 
restoring disk files. Both programs use 
essentially the same methods to achieve 
their results: they temporarily copy clus- 
ters to a free space on the disk, free up 
contiguous clusters, then copy the files 
back to the contiguous clusters. Thus 
both programs require at least some free 
disk space to operate, and both mn faster 
when more disk space is available. 

Disk Optimizer, from SoftLogic Solu- 
tions, includes four functions. One effi- 
ciently reallocates clusters to make files 
contiguous on your hard or floppy disk. 
An analysis function helps determine 
when such a reorganization is advanta- 
geous. The program package also in- 
cludes a file security system that will lock 
files so that other people cannot piy into 
them (and, of course, unlock them so you 
can use the files) as well as a byte editor 
that allows you to modify any byte any- 
where on your disk much faster and more 
conveniently than with DEBUG. 

Disk Optimizer has a well-written, 
typeset manual that's clear enough even 
that novices should have no problem 
with the program. Its only limitation is 
that it cannot handle subdirectories more 
than 30 levels deep. In practice, that 
should prove to be no limitation at all. 

CLUSTER-CONTIGUOUS FILES 

Disk Organizer, abbreviated DOG by its 
creator, G. Allen Morris III, goes beyond 


Disk Optimizer in allowing you to fine- 
tune your hard disk. It also allows you to 
specify how to arrange the cluster-con- 
tiguous files on your disk. Thus, you can 
put DOS commands and your most-of- 
ten-used applications as close to the FAT 
as possible to minimize head movement. 

DOG has four operating modes: one 
for quick disk clean-ups; one that puts 
files and their clusters in the same order 
that they are found in your disk directory; 
one that packs files contiguously but in 
the same order that they were originally 
on the disk; and one that puts all the files 
that were originally contiguous as close 
to the FAT as possible. 

These contiguous files are the ones 
that change the least, so this mode helps 
further speed disk performance. You can 
override DOG's selection of which files 
to pile next to the FAT by specifying a 
specific way of organizing specified files 
in a special command file. 

The principal limits to DOG are a 
maximum of 32,000 clusters on the disk 
(well in excess of the number on any 
standard DOS disk) and 2,000 files in 
any single directory. 

DOG is available as shareware. The 
author allows an evaluation version of 
the program to be distributed free, typi- 
cally by computer clubs and bulletin 
boards. If you like the program, send 
money to the author. The manual is dis- 
tributed on disk with the program and is a 
bit tough, or “ruff,” according to its au- 
thor. Nevertheless, DOG is a faithful 
companion. — ^Wlnn L. Rasch 


data backup until after they've lost the con- 
tents of a harddisk for the first time.) 

THE BACKUP ALTERNATIVE If you 

opt for the backup technique, the crucial 
point is to make the backup copy of your 
hard disk one that will be restored file by 
file rather than as a disk image or " mirror' ' 
copy. The DOS COPY *.* command does 
this automatically. COPY will not auto- 
matically back up files in subdirectories. 


however (you must use CHDIR to get at 
them), and if you're backing up to floppy 
disks, COPY is limited to what you can put 
on one disk. If you have 30 files in a sub- 
directory and only the first S will fit on a 
single floppy, you're going to be typing a 
lot of individual filenames to back up the 
remaining 25. The way to get around this 
is to use special-projects editor John Dick- 
inson’s BAC.COM utility (Progratruning. 
PC Magazine, Volume 4 Number 17), 
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L E T T R I X 


Adds New Life to 
Your Old Printer 


FREE SOFTWARE, ANYONE? 

Utilities for driving your hard disk harder from PC 
Magazine’ s IRS . 


T he best software isn’t always the 
costliest, especially in the case of 
programs written for PC Magazine and 
available through our Interactive Reader 
Service. Designed to improve upon DOS 
commands, these programs will make 
your software and hardware less trouble- 
some and more versatile. For the price of 
a phone call, you can download the pro- 
grams directly. (The programs can also 
be keyed in directly from the proper issue 
of PC Magazine . ) 

Here is an overview of some of the 
programs that are especially helpful at in- 
creasing your hard disk’s efTiciency : 

VTREE (Programming/Utilities, PC 
Magazine, Volume 4 Number 22) does 
what the DOS command TREE should 
have done originally; it visually displays 
the tree structure of your hard disk’s sub- 
directories. 

CACHE (Programming, Volume 4 
Number 16) creates a disk-cache system 
that effectively replaces mechanical 
drives with an on-line cached pseudo- 
RAMdisk. 

SWEEP (Programming/Utilities, 
Volume 4 Number 23) runs your IX)S 
commands through all the subdirectories 
on a hard disk. For example, SWEEP 
DEL *.BAK deletes backup files from 
every subdirectory. 

PUSHDIR and POPDIR (Program- 


ming/Utilities, Volume 5 Number 10) 
act together. PUSHDIR accesses a pro- 
gram in any subdirectory from any sub- 
directory; when you are finished, POP- 
DIR returns you to the original 
subdirectory. 

NO.COM (Programming/Utilities, 
Volume 5 Number 9) acts on all files but 
the ones specifically excluded. For ex- 
ample, NO *.BAS DEL *.* deletes all 
but your BASIC files; NO ».COM NO 
*.EXE DIR lists all but your .COM and 
.EXE files. 

ATTR.COM (Programming/Util- 
ities, Volume 5 Number 1 1 ) alters file at- 
tributes. Using this, you can create read- 
only files, hidden or system files, and 
more. 

DISKSCAN (Programming/Utilities, 
Volume 5 Number 8) checks your hard 
disk and warns you when bad sectors be- 
gin to form, giving you time to save what 
has to be saved. 

To get these programs using a mo- 
dem, call the IRS at (212) 696-0360, us- 
ing 1 ,200 or 300 bits per second, with 8 
data bits and I stop bit, no parity. If you 
don’t get through at first, keep trying (set 
your communications program to auto- 
redial). Even with 18 lines, not all calls 
get through the first time. Also, all calls 
go in through the same line; don’t try di- 
aling one number higher. — David Gray 


which you can download by modem (no 
charge) from our Interactive Reader Ser- 
vice at (2 1 2) 696-0360 or type in from the 
magazine. BAC.COM allows you to 
change disks as required during the copy- 
ing operation. Just have a supply of for- 
matted blank disks ready when they are 
called for. The only real limitation on us- 
ing COPY *.* or BAC.COM is that no 
single file can exceed the 360K-byte limit 
(1.2 megabytes if you use an AT’s drive 
A:) ofa floppy disk. 

If you want to back up subdirectories as 
you go or you need to back up files larger 
than a single floppy can hold, you can use 
the DOS BACKUP utility. Apart from the 


time involved, this has the disadvantage 
that until restored, the files backed up us- 
ing BACKUP can’t be read directly. In- 
deed. if the floppy disks onto which you’re 
backing up (which must be formatted, but 
need not be blank) themselves contain me- 
dia flaws, your BACKUP files may not 
even be RESTOREable. If you use the 
DOS BACKUP and RESTORE facilities, 
therefore, I recommend that you make 
more than one BACKUP copy. Allow 25 
formatted floppies per 10 megabytes of 
hard disk. 

Before you use any backup procedure, 
however, you should remember to unin- 
stall any copy-protected software, follow- 


Be-fore: ABCDEFGabtjde-f 

After: ABCDEFGabcdef 


With LETTRIX™ your EPSON . 
OKidata . Gemini . Panasonic . 
IBM Graphics or ProPrinter 
prints Jetter-quaJity text 
directly from all software. 


"Lettrix belongs in your 
software library. It produces 
output that is really quite 
remarkable. Lettrix is also 
extremely easy to use. Cven 
the program's documentation 
is a pleasure.” - PC MAGAZHE 


LETTRIX resides in memory 
between your software and 
printer, responding to all 
printer codes. This ad is an 
actuahsiie LETTRIX sample. 


Roman 

PaAA 

tRAbOW 

Courier 

Banker 

Gothic 

Espanol 

Fran^ais 

PyccKH 

‘EkX'qviKOS 

n''Tay 

Print all IBM 


Broadway 

Western 

Old Snalish 

Art. IDeco 
Cri graved 
@t8TB.Ii!!IS 
Prestige 
Folio 

Orator 

OCR-A 

Z characters: 


00 p 

a^u 

du 


+ U 

1 J 

3t3 

3x 


or design your own letters! 
LETTRIX includes all of the 
typefaces above for A.50. 
Call now toll-free 
with your MC or VISA card: 


( 800 ) 351-4500 

In CT. dial (803) 624-0000. 
Call for a free print sample. 
For IBM PC, XT, AT with 60kb 
free memory and any display. 

Hammerlab Corporation 
938 Chapel Street 
New Haven. CT 06510 
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FACT 


FILE 


EXTENDED DOS SERVICES 
OOSloois, Version 2. IB 
E-X-E St>ftware Sysiems 
8855 Allanla. #298 
Hunlinglon Beach. CA 92646 
(714)662-2535 
List Price; $99 

Requires: I28K RAM. DOS 2.0or 
later. 

In Short: A comprehensive collec- 
tion of more than 35 utilities, includ- 
ing all the basics plus useful pro- 
grammers' tools like switching video 
pages. Selected as Editor's Choice 
(sec "Extending DOS's Utility." PC 
Muguzine. Volumes Number9). 

Not copy pnitected. 

CIRCLEiaBON READER SERVICE CARD 


XTREE, Version 2.0 
Executive Systems Inc. 

15300 Ventura Blvd . #305 

ShemtanOaks.CA 91403 

(800)634-5545 

(818)990-34.‘57 

List Price: $49.95 

Requires: 192K RAM. DOS 2.()or 

later. 

In Short: XTREE allows you enor- 
mous flexibility in using its file-man- 
agement operations, while remaining 
easy enough for rmvices. Selected as 
Edit(M''s Choice out of a field of 1 6 
(see “Extending DOS's Utility." PC 
Maf^azine, Voluntc 5 Number 9). 

Not copy protected. 

CIRCLE 07 ON READER SERVICE CARD 


MENUING SYSTEMS 
PnCunor, Version 2.0 
The David L. Aldridge Co. Inc. 

340 Town and Country Village 

Hou.ston.TX 77024 

(713)464-7465 

List Price: $69.95 

Requires; 64K RAM. DOS 2.0or 

later. 

In Short; Automates menu design 
and oflers printer setup, (xedcllned 
DOS commands, and auditing of 
time spent in applications. PreCursor 
is an excellent program with truly 
useful features. Selected as Eiditor's 
Choice (see "Menu Generators: 

DOS Made Easier." PC Maftazhw. 
Volume 5 Number 1 1 ). Not ci^y 
pnxecied. 

CIRCLE wa ON READER SERVICE CARO 


Norton Commander 
Peter Norton Computing Inc. 
22IOWilshite BIvd..#l86-D 
Santa Monica. CA 90403 
(213)826-8032 
List Price: $75 

Requires: 256K RAM; hard disk 
preferred. 

In Short: Norton Commander al- 
lows a user to jump through the disk, 
execute flies by pointing (with mouse 
or cursor), and perform “sweep" 
functions such as moving and copy- 
ing flies or browsing thn)ugh groups 
of files. Not copy pnxected. 

CIRCLE 635 ON READER SERVICE CARD 

Direct Access, Version 4.0 

Delta Technology International 

P.O. Box 1104 

Eau Claire. Wl .54702 

(715)832-09.58 

List Prke. $89.95 

Requires: 128K RAM. DOS 2.0or 

later. 

In Short: Direct Access has all the 
features you'd want, and they all 
wixk well. Among other avsels. it ex- 
tends DOS 's batch pnK'CSNor and pnv 
duces usage reports. .Selected as Hdi- 
UM-'s Choice (.sec “Menu Generators: 
DOS Made Easier." PC Magazine, 
Volume 5 Number 1 1 ). Not copy 
protected. 

CIRCLE 634 ON READER SERVICE CARD 

HardDesk, Version 1.0 
Modtcch 

10933 Crabapple Rd. 

Roswell. G A 30075 
(800)223-6250 
List Price; $95 

Requires; I28K RAM. DOS 2.()or 
later. 

In Short; While HardDesk Is [wi- 
marily a menu generator, it iiK'ludcs a 
file manager, a macm facility, a cut- 
and-paste facility, and a means of ap- 
pending descriptions to the filenames 
in a directory. It is easy to install and 
use. but it suffers from a 15-entry 
limit. Not copy pnMected. 

CIRCLE6330NREADERSERVICECARD 


Idir, Version 3.5 
Bouibaki Inc. 

615 W . Hays St. 

Boise. ID 8.3702 
(208). 342-5849 
List Price: $95 

Requires: 192K RAM. DOS 2.0or 
later. 

In Short: Primarily a menu genera- 
tor and batch builder. Idir 'xs intended 
for users who already have extensive 
batch flies. Not copy protected. 

CIRCLE 611 ON READER SERVICE CARD 

Pathminder, Version 3.0 
Westlake Data Corp. 

P.O. Box 1711 

Austin. TX 78767 

(512)474-4666 

List Price: $.39.95 

Requires: 256K RAM. DOS 2.0 w 

later. 

In Short: A 4K program with 
enough features to make other utili- 
ties superfluous. Not copy protected. 

CIRCLE 610ON RE'aDERSER^CeOSd 


RLE RECOVERY 
The Norton Utilities, Version 3. 1 
Peter Norton Computing Inc. 
22IOWilshireBlvd..#l86-D 
Santa Monica. CA 90403 
(213)826-8032 
List Price: $99.95 
Requires; 64K RAM. one disk 
drive. PC-DOS. 

In Short: A collection of DOS utili- 
ties featuring both a quick UnEra.se 
utility and a more extensive file-re- 
covery methixl. It's still the best (.see 
“NiMton Utilities: Still the Best'.'" 
PC News, page .54. PC Magazine, 
Volume 5 Number 3). Not copy pro- 
tected. 

CIRCLE6a20NREADERSERVICECARD 

FUe Recovery System 
Brown Bag Software 
2105 S. Bascom Ave. 

Campbell. CA 9.5008 
(408) 5.59-4.545 

List Price: $69.95 (copy protected); 
$89.95 (not copy protect^). 
Requires: 1 28K RAM. one disk 
drive. DOS. 

In Short: File recovery combined 
with drive management and control 
functions. Optional copy pn>tection. 
CIRCLE 631 ON READER SERVICE CARD 


PC Toois, Version 2.0 

Central Point Software 

9700 SW Capitol Hwy..#l(K) 

Portland. OR 97219 

(.503)244-5782 

List Price: $39.95 

Requires: 1 28K RAM (64K RAM 

for RAM-resident mode), one disk 

drive. DOS 2.0 or later. 

In Short: RAM-resident utilities 
similar to The Norum Utilities. The 
package also piovides u menu-driven 
[X)S shell for simplifying disk man- 
agement. PC Tools now has full sup- 
port for the .3'/2-inch drive. Not copy 
protected. 

CIRClEWI^NREADERSERVICECARD 


FILE PATH FINDERS 
EasyPath 

Pttlygon Software Corp. 

3.30 Seventh Ave. 

New York. NY 10001 
(212)967-2424 
List Price: $100 
Requires: DOS 2.0 or later. 

In Short; A powerful and diverse 
pntgram that is designed primarily for 
the cxperiertced user. Not ci*py pn»- 
tected. 

CIRCLE 629 ON REAKR SERVICE CARD 

FiiePath, Version 3.03 
SDA As.s(K'iates 
P.O. Box .36152 
San Jose. CA 95 158 
(408)281-7747 
List Price; $37.50 
Requires: 64K RAM. one disk 
drive. DOS 2.0 or later. 

In Short; FiiePath finds nonexecuta- 
ble flics kx:ated in another directory. 
Nt)t copy protected. 

CIRCl E 626 ON READER SERVICE CARO 


FUe Facility 

IBM Personally Developed Software 

P.O. Box 3280 

Wallingford. CT 06494 

(8()0)1BM-PCSW 

List Price: $19.95 

Requires: DOS 2.0 or later. 

In Short: File Facility extends the 
ptjwer of the PATH command to read 
and write files to any drive or directo- 
ry. Not copy protected. 

CIRCLE 627 ON READER SERVICE CARD 
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SmartPathy Version 1.1 

Software Research Technology 

2130 S. Vermont 

Los Angeles. CA 90007 

(213)737-7663 

List Price: $29.95 

Requires: E)OS 2.0 or later. 

In Shml; SmartPath extends the 
E)OS commaiKl PATH so as to be 
able to firtd any type of file in any di- 
rectory. Not copy protected. 

ORCLHMa ON nEADER SERVICE CARD 


BACKUP SOFTWARE 
Backtrack, Verskm 2.0 
Tallgrass Technologies C^. 
IIIOOW. 82dSt. 

OverlaiKlPark, KS 66214 

(401)274-0393 

List Price: $129 

Requires: 2S6K RAM . hard disk 
drive, floppy or additional hard disk 
drive. 

In ^MNt: Backtrack allows different 
configurations and times fcK' backup 
operations, but it tends to be space 
hungry. Copy fvotected for all ver- 
sions made |xior to July 15. 

ORCLE eg ON READER SERVICE CARO ~ 

Take Two. Verskm 1.05 
United Software Security Inc. 

8133 Leesburg Pike, #800 
Vienna, VA 22180 
(800)892-0007 

List Price: $165; copy-protected 
version. $1 15 

R^uires: 1 28K RAM. hard disk 
drive, floppy disk drive. 

In Short: One of the best menuniriv- 
en backup programs. Take Two cffm 
speed and a variety of options. Op- 
tional copy protection. 

ORCLEagON HEADER SERVICE CARD 

JH, Verskm 3 J 
Tall Tree Systems 
1 120 San Antonio Rd. 

Palo Alto. CA 94303 
(415)964-1980 
list Price: $60 

Requires: 128K RAM. two floppy 
diskdrives. 

In Short: A commaixl-driven trans- 
fer utility that pomes with the Jet- 
Drive RAMdisk. Jet offers flexibili- 
ty, reli^ility, and unique backup 
options. Not copy prouxted. 

ORCLE an ON HEADER SERVICE CARO 


DataCart, Verskm 1.5 
Ellicott Software Inc. 

3777 Plum Hill a. 

EUicott City. MO 21043 
(301)465-2690 
List Price: $99 

Requires: )28K RAM, DOS 2.0 or 

1 ^. 

In ShiNt: This faster-than-average 
backup program offers three very 
useful utilities. Not co|^ protected. 

gnCLE in ON HEADER SERVICE CARD 

KeepTrackPlm, Verskm 1.1 B 
The Fmot Group 
2390ElCaminoReaI,#3 
Palo Alto, CA 94306 
(800) 628-2828, ext.700 
(415)322-6161 

List Price: $79. plus $5 postage and 
handling 

R^uires: 256K RAM. hard disk 
drive, floppy disk drive. 

In Short: Confines backup and ex- 
tended DOS services widi an easy-to- 
use interface. Not copy protected. 

ORCLE an ON READER SERVICE CARD 


TEXT RETRIEVAL SYSTEMS 
IN^SIGHT, Version 2.02 
Pearisoftinc. 

P.O.Box 638 
WilsonvUle, OR 97070 
(503)682-3636 
List Price: $95 

Requires: 256K RAM , two disk 
drives, [X)S 2.0 or later. 

In SkhI: This information retrieva] 
system fltKls documents by word, 
(^uase, or matching letter combina- 
tion. IN^SICHT b an elegant, worth- 
while product. Not copy protected. 

gnCLE an ON READER SERVICE CARO 

Electra-Fi/td 

O'Neil] Software 

P.O. Box 2611 1 

San Francisco, CA 94 1 26 

(415)398-2255 

List Price: $52 

Requires: One disk drive; with DOS 
2.x, 64K RAM; with DOS 3.0 or lat- 
er, 96K RAM. 

In Short: A text-retrieval system that 
woiks (XI existing ASCII files with- 
out indexes or special formatting. 

Not copy protected. 

gncLE eta on reaper service card 


FYf 3000 Plus 

Software Marketing Associates Inc. 
^I5W. Bee Caves Rd. 

Austin, TX 78746 
(512)327-2882 
List Price: $395 

Requires: 128K RAM. two 390K 
floppy disks or hard disk. 

In Short: An updated version of an 
old reliable, Flh 3000 Plus indexes 
text files and l(x:ales ckKuments 
based on word searches. Not copy 
protected. 

CIHCLEaiaONREADERSERyiCECARD 

ZylNDEX Professionai 
ZyLAB C^. 

233 E. Erie SI. 

Chicago, 1L606II 

(312)642-2201 

list Price: $295 

Requires: 256K RAM, one disk 

drive. DOS 2.0 or later. 

In Short: A lexical file manager that 
performs word-<xiented searches on 
text files produced by wtxd proces- 
s(xs or (m spreadsheet or database 
(Hint files. Not copy protected. 

CIRCLE S17 ON ttADER SERVICE CARD 


MISCELLANEOUS 
SmarlNotes, Verskm 1.1 
Personics Gxp. 

2352 Main St., Bldg. 2 
Concord. MA 01742 
(617)897-1575 
List Price: $79.95 
Requires: 90K RAM in addition to 
DOS and other programs. Most use- 
ful when running on machines with 
256K RAM or more. 

In Short: Memory-resident utility 
that enables y(xi to annotate any 
screen or file, including directory 
listings, much as y(Xi w(Xild use Post- 
its on paper. Similar to Note-U but 
mx limhiKi to 1-2-3. Not copy pro- 
tected. 

CIRCLE SISON READER SERVICE CARD 


Ughtnmg, Version 4.2 
Portable Computer Support 
Group Inc. 

1 1035 Harry Hines Blvd. . #206 
Dallas, TX 75229 
(214)351-0564 

Ust Price: $49.95 (copy protected); 
$89.95 (not copy protend) 
Requires: 2S6K RAM. DOS 2.0 or 
later. 

In Sh(Kt: Inqxoves DOS disk access 
times with disk-caching capability. 
Wcxks well when cache size is larger 
than the average with which the pro- 
gram is working. Opy protecti(X! 
optional. 
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DiskOplimizer 
SoflLc^ Solutions Inc. 

530 Chestnut St. 

Manchester, NH03I0I 
(800) 272-9900 
List Price: $49.95 
Requires:128K RAM, DOS 2.0or 
later. 

In Short: Repadcs a disk so diat all 
files are stored contiguously. This 
minimizes the amount of move- 

ment. resulting in faster disk access- 
es. Copy protected. 

CIRCLE ei40N READER SERVICE CARD 

Disk Organizer 
Soft GAMs Software 
G. Allen Mcxris ni 
1411 lOihAve. 

Oakland. CA 94606 
List Prke: Available free; $20 li- 
cense fee retpiested 
Requires: DOS 2.0 or later. 

In Short: A program that will opti- 
mize the placement of individual files 
to miniinize disk drive head move- 
ment. Not copy fxotected. 

CIRCLE StaON READER SERVICE CARO 


Flash 

Software Masters 
6223 (Tarrollton Ave. 

Indianaptriis, IN 46220 

(317)253-8088 

List Price: $49.95 

Requires: I28KRAM.DOS2.0or 

later. 

In Short: A disk-caching program 
that makes use of regular system 
RAM; has the ability to keep certain 
data permanently in the cache. Not 
copyprotected. 

CIRCLE aia ON HEADER SERVICE CARO 
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GET THE MOST FROM 
YOUR HARD DISK 

Path finders, extended DOS services, recovery utilities, and menuing systems help you 
navigate through your disk. But time savers for some are time wasters for others. 


M aintaining a haid disk is like keep- 
ing up a house: you have to clean 
it, insure it, and tiy to increase its value. 
To accomplish those tasks, you need 
proper tools; on a hard disk, tools trans- 
late to utilities. While DOS and a bit of 
ingenuity can get you by (as explained in 
Winn L. Rosch’s “More Speed from 
Hard Disk Drives”), extra tools never 
hurt, and the more specialized the tool, 
the greater the increase in productivity. 

Here is a summary of products that 
help you optimize the utility and perfor- 
mance of your hard disk. They don’t 
make the disk work faster, but you 
do — you’re better organized and more in 
control. Because of the abundance of 
products, we’re mentioning only some of 
the best examples in each category. 

BACKUP Backup is the only absolute- 
ly necessary task. Your work is useful 
only if it’s accessible. If the drive goes 
down and you have no up-to-date back- 
ups, you go down also. 

There are two basic types of backup 
software: transfer utilities and backup/re- 
store programs. (For a complete round- 
up, see “Software Safety Nets for Hard 
Disk Data,” PC Magazine, Volume 5 
Number 14.) Transfer utilities work 
much the same as the DOS COPY com- 
mand: You call the utility, designate the 
source and target from the command 
line, and follow any on-screen instruc- 
tions that appear. Because the utility is 
transfening Ae files, backup and restore 
operate in the same manner. Tall Tree 
Systems’ Jet, a utility within the JetDrive 
RAMdisk package, is more than repre- 
sentative, offering reliability, power, and 
flexibility. 

If you prefer menu-driven software, 
you should investigate the dedicated 
backup and restore programs. Unlike 
most transfer programs, backup pro- 
grams automate much of the process, in- 


cluding such procedures as searching for 
newly created or updated files, request- 
ing the insertion of a specific tape or disk 
volume, and keeping a log of each ses- 
sion. Two of the programs PC Magazine 
thought highly of in the Volume 5 Num- 
ber 14 roundup are United Software Se- 
curity’s Take Two and Ellicott Soft- 
ware’s DataCare. If your system 
includes two floppy drives, you might 
want to look into Tallgrass Technologies 
Corp.’s recently unprotected Backtrack. 
It is the only backup program that allows 
background processing. 

(For more on the fundamentals of disk 


■ If the drive goes 
down and you have no 
up-to-date backups, 
you go down also. 

backup, see “No Backups Means Going 
in Reverse,” PC Lab Notes, PC Maga- 
zine, Volume 5 Number 11. Tape back- 
up units were reviewed in Volume 5 
Number 3 and Volume 5 Number 13.) 

RECOVERY PROGRAMS It is very 
easy to use the DOS DEL command with 
wildcards and then realize you erased 
half a dozen vital files. Thai’s where file 
recovery programs come in. While the 
selling point of these programs is file re- 
covery, they also include tools for view- 
ing and changing files, finding files, 
searching for strings in text files, and 
wiping out — permanently eras- 
ing — files. 

If you can have only one recovery pro- 
gram, The Norton Utilities is the one to 
get. It was not only rated the best overall 


in a recent article (see PC News, page 54, 
“Norton Utilities: Still the Best?” PC 
Magazine, Volume 5 Number 3), but it 
also has the advantage of being the stan- 
dard; when you’ve lost a file, you can 
usually get the help of a coworker or 
friend to guide you through the recovery 
process. Other utilities in The Norton 
Utilities package are a boon to hard disk 
users: File Find locates a file anywhere in 
your hard disk as long as you know at 
least part of the file name; Text Search 
helps you locale a file if you can remem- 
ber a phrase in the file; Disk Test tests a 
disk for damage and marks bad sectors so 
that they can’t be used; Directory Sort re- 
organizes directories by file size, name, 
extension, or date. Your disk doesn’t 
work faster, but you do. 

Another well-thought-of recovery 
program is Central Point Software’s PC 
Tools. It combines Norton-like utilities 
with extended DOS services. 

EXTENDED DOS SERVICES Ex- 
tended DOS services are those utilities 
Microsoft and IBM should have included 
with the disk operating system. They 
help you organize and maintain your di- 
rectory hierarchy by simplifying the 
housekeeping process with MOVE and 
TAG commands and easing the transi- 
tion into subdirectory use with graphics 
trees. Among the best (see “Extending 
DOS’s Utility,” PC Magazine, Volume 
5 Number 9) are Executive Systems’ 
XTREE and E-X-E Software Systems’ 
DOS2ools. The former combines a visu- 
al approach with control sequence com- 
mands to provide exception^ power and 
flexibility. The latter comes with tools 
for the system and program developer. 

MENUING SYSTEMS If you need to 
standardize the interface on the comput- 
ers in your company, you might consider 
Peter Norton’s new Norton Commander. 
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Westlake Data Coip.'s Pathminder, and 
Bouibaki's Jdir. While they primarily 
extend IX)S's commands, they also pro- 
vide menus for easier access to your !q>- 
plications. 

If you need a full-fledged menu gener- 
ator, there are Delta Technology Interna- 
tional’s Direct Access and The David L. 
Aldridge Co. ’s Precursor. Both of these 
packages provide menus, relatively easy 
installation, and a means to track usage 
without imposing obstacles that slow up 
productivity. 

Not eveiyone finds menuing systems 
a benefit. For more-experienced users, 
the extra layer of insulation between you 
and the applications programs you want 
to run may slow you down in the long 
run. Think of menuing systems as train- 
ing wheels. 

PATH PROGRAMS The DOS PATH 
command lets you execute program 
(.COM and .EXE) files and batch 
(.BAT) flies from any diiectoty in your 
PC, even if the file isn’t in the current di- 
rectory. Commercial path programs ex- 
tend that ability to all programs, includ- 
ing those requiring overlay or help flies 
(WordStar, for instance). 

Path utilities wait for a program to call 
an auxiliary file and then go out and lo- 
cate it. 

Using a path program requires disci- 
pline, though. Bemuse you can suddenly 
run, for example, WordStar in any direc- 
tory, you will be creating files in that di- 
rectory. Path programs aren’t smart 
enough to know that even though you're 
in your \I 23 subdirectory, you really 
want your WordStar memo to be in your 
\TEXT subdirectory. So you have to re- 
member to move the file when you are 
finished. A future PC Magazine article 
will look into path programs. In the 
meanwhile, you might consider SDA 
Associates’ FilePath, IBM’s File Facili- 
ty (a bargain at $19.95), and Software 
Research Technology’sSmarr/’arfi. 

DISK CACHING There ate two ways 
you can speed disk input and output: by 
using caching programs and by optimiz- 
ing the file storage. 


A cache program, such as Software 
Masters’ Flash or PC Magazine’s own 
CACHE, will speed access dme because 
the processor is actually reading and 
writing to RAM rather than disk. But 
data can be lost if the cache is not flushed 
before you power down . 

An optimizer speeds access time be- 
cause it remaps your files in contiguous 
sectors — the constant erasing and creat- 
ing of files fragments files — and when 
your applications need to read a file the 
drive does not have to jump to different 
sectors. While you can remap your hard 
disk by backing up your files, reformat- 
ting the drive, and then restoring the 
files, dedicated programs such as Soft- 
Logic Solutions’ Disk Optimizer and Soft 
GAMs Software’s Disk Organizer 
(DOG) simplify the process. 

ON-SCREEN NOTES DOS allows 
only II characters to label a file. Pro- 
grams such as Personics Corp.’s Smart- 
Notes and Modtech’s Hard Desk let you 
append longer on-screen comments 
about files for additional information. 

SmartNotes (see PC News, page 46, 
“SmartNotes: Like Electronic Post-Its,” 
PC Magazine, Volume 5 Number 13) 
has broader applications, such as ex- 
plaining cells in a spreadsheet, but it also 
works well in hard disk directories. 

CATAIjOG programs It is always 
nice to be able to archive your least-used 
data files and still nuuntain, on your hard 
disk, a record of their existence, con- 
tents, and location. One method is to use 
a catalog program, such as DISKCAT-5, 
which allows you to archive to off-line 
storage while still maintaining a log on- 
line. If you work mainly with docu- 
ments, information-retrieval programs 
such as Electra-Find, FYl 3000 Plus, 
and PearlSoft’s IN. SIGHT are essential 
for hard disk users. They maintain an in- 
dex and a catalog of all your documents 
whether off- or on-line while providing 
access to their contents within a few key- 
strokes. — Vfaiociit PngHa 


Vincent Puglia is a frequent contributor 
to PC Magazine. 


ing the manufacturers’ instructions. The 
BACKUP/RESTORE process can often 
render such software (Lotus’s 1-2-3, for 
example) unusable if you don’t. This is yet 
another reason why copy-protection 
schemes are falling into such disfavor. 

A CLEAN SLATE Just to be safe, you 
may want to make two backups of your 
data (especially if you use the DOS 
BACKUP program) because the next 
step — optional but recommended — is to 
reformat your hard disk. The formatting 
process wipes the disk clean of your origi- 
nal files and gives DOS an effectively new 
disk on which to restore your files. 

The very idea of reformatting is fright- 
ening when you have megabytes on the 
line, but if you have adequate file backup 
and have safely uninstall^ any copy-pro- 
tected software, it should cause no prob- 
lems. When DOS formats a disk, it auto- 
matically finds any bad clusters and flags 
them so that they will not subsequently be 
used for reading and writing data. As a 
double check, if you have the Advanced 
Diagnostics Disk (which does not come 
with DOS but is part of the $195 IBM 
Hardware Maintenance and Service man- 
ual for your PC, XT, or AT), you may 
want to perform a “surface analysis” at 
this point. Alternatively, The Norton Utili- 
ties contains a disk-checking program, or 
you can use Charles Petzold’s DISK- 
SCAN program (Programming/Utilities, 
PC Magazine, Volume 5 Number 8, also 
available by modem from PC Magazine's 
IRS). 

Once your hard disk is reformatted, 
simply copy all your files back to it using 
your backup system's file-by-file restora- 
tion option. During the restoration pro- 
cess, all files will be copied back to your 
disk so that their clusters are contiguous. If 
you used the DOS COPY *.* or the BAC 
.COM process, file-by-file restoration is 
assured. (Only “mirror image” tape back- 
up systems will not automatically restore 
the previously scattered clusters in the de- 
sired contiguous fashion.) You’ll immedi- 
ately notice that disk access is faster. 

THE COMMERCIAL ROUTE Com- 
mercial disk-optimizing software will re- 
arrange clusters without backing up. These 
programs work by temporarily copying 
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DISK CACHES IMPROVE ON BUFFERS 

Software Masters’ Flash and Portable Computer 
Support Group’s Lightning speed up disk access. 


B ecause DOS uses its disk buffers in- 
efTiciently , you can speed up disk in- 
put and output operations by using spe- 
cial programs that temporarily store or 
cache data read from your system's disk 
drives. These programs keep the most- 
offen-used information from your disk 
drive in memory the longest to keep the 
chances that data can be retrieved elec- 
tronically (rather than mechanically from 
the disk) as high as possible. As you use 
them, these programs get faster because 
the cache gradually fills with the disk in- 
formation in greatest demand. 

Flash, from Software Masters, allows 
you to set aside as much regular system 
memory as you want for disk caching. 
The system can be installed at any time, 
not just when you boot up (as losing a 
BUFFERS command requires), and, as 
long as Flash is the last memory-resident 
program you install, it can be removed 
without rebooting. 

Flash features a special status display, 
help screens, a high-priority mode that 
keeps certain disk sectors permanently in 
the cache, and the ability to lock out any 
additional data from being added to the 
cache. 

As such programs go. Flash is quite 
intelligent. I^r instance, when used with 
floppy disk drives, it can determine when 


a disk has been changed so that write op- 
erations can’t Jumble disk data. It will 
also protect disks to prevent writing to 
them, should you want. 

Lightning (not to be confused with 
Borland International’s Turbo Lightning, 
a completely different product), from the 
Portable Computer Support Group, can 
buffer up to 1 .5 megabytes of disk infor- 
mation because it can use the expanded 
memory set up according to the Lotus/In- 
tel/Microsoft expanded memory specifi- 
cation. On the other hand, you can speci- 
fy a cache as small as you want — the 
default is 60K bytes. (Under EfOS 1.1, 
the maximum cache size is 63K.) 

Lightning can be loaded and unloaded 
from memory at any time (except under 
DOS 1.1), and its memory can be used 
for buffering any disk drive or switched 
between drives after the program is load- 
ed. The only restriction is that you cannot 
change the amount of memory allocated 
to Lightning without unloading the pro- 
gram. 

Disks can be write-protected by Light- 
ning, and the program recognizes when 
floppy disks are changed. Help is limited 
to a display of available commands. A 
statistics program shows how much 
Lightning is improving the performance 
of your system. — Winn L. Rosch 


data from one area of the disk to another, 
freeing up a contiguous area of clusters and 
copying the data back to the newly freed, 
contiguous clusters. At least one copy of 
your data is always recorded on the disk, 
and so you don’t risk losing anything if the 
power fails or the system crashes during 
the optimization process. 

ORGANIZATIONAL EFFICIENCY To 

get the utmost in disk performance within 
the limits imposed by the head-actuator 
mechanism, you need to go a step beyond 
simply ensuring contiguous file clusters. 
You may want to organize the order in 
which your disk flies are arranged so that 
your normal daily usage requires mini- 
mum head movement. This means copy- 
ing back the most-used files first (where 
they’re closest to the FAT) and assuring 
that you have a proper BUFFERS =j: entry 
in your CONFIG.SYS file. 

If you’re unfamiliar with this last. 
CONHG.SYS is a file you can create and 
modify with an ordinary ASCII-style word 
processor (EDLIN, WordStar |in its non- 
document mode), and XyWrite ate good 
examples), to which DOS looks during 
boot-up before it even gets to your AU- 
TOEXEC.BAT file. A line (it could be the 
only one) in this file, BUFFERS=jt(jrmay 
be any number from I to 99), tells DOS 
how much of its memory should be devot- 
ed to instant-access information — 
such as the list of clusters in the FAT that 
constitute your file. Each buffer is 528 
bytes long, and unless you change its val- 
ue, the DOS default is 2 ( 1 ,024 bytes) or 3 
(for the AT). The easiest way to see how it 
affects the speed of your hard disk’s ac- 
tion, however, is to start by setting BUFF- 
ERS= I . (When you make any change in 
the CONFIG.SYS file, you have to reboot 
with Ctrl-Alt-Del before the change takes 
effect.) 

With BUFFERS= I , time how long it 
takes to load a fairly substantial-size pro- 
gram and — just as important — watch the 
red light on your disk drive flicker. In- 
crease to BUFFERS=5. then 10, and so 
on, and you’ll see how much faster your 
program loads and how much less head ac- 
tivity (the red light) is required. There is a 
point at which adding more buffers will ac- 
tually slow down operations slightly, and 
the nature of the programs you use regular- 


ly will determine this point. But it usually b 
pays to err slightly on the larger than on the 
smaller side. A good general-purpose val- n 
ue to use with a hard disk is BUFF- s 
ERS=20. [ 

u 

MOST-ACCESSED FILES If the file r 
information is closer to the FAT, less head y 
movement will be required and file access y 
will thus be faster; it stands to reason the ( 
optimal strategy is to put the files that are ti 
most often read as close to the FAT as pos- tl 
sible. Since files you regularly write to 
tend to grow and get scattered, you're best I 
off putting them nearest to the free space o 
on the disk — as far from the FAT as possi- v 
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ble. Typically, these are data files. 

The files that are most likely to be the 
most often read and least modified in your 
system are COMMAND.COM. other 
DOS programs, the applications that you 
use most, and batch files that you regularly 
run. To put these files on your disk first, 
you only need to make them the first ones 
you restore from your back-up procedure. 
(Remember too to reinstall any copy-pro- 
tected programs if you use them a lot and 
they require frequent disk accesses.) 

DRIVE PARTITIONING There’s an- 
other complication. DOS is able to find de- 
vices, including disk partitions that are 


PC 


Is the cost of 
presentation slides 
catching up with you? 

Slides are a vital part of professional presentations. Unfortunately, the cost of having them 
prepared at slide houses is becoming prohibitive. 

Bell & Howell has an alteraative. We call it the Beil & Howell Color Digital Imager. 

It’s a complete, in-house system that teams up with your PC to deliver professional quality slides 
quickly and confidentially. And because it’s designed to work directly with Lotus l-2-3f WordStar* 
and most popular business programs, there’s no need to learn any new software. 

But even more important, you can prepare slides inexpensively. In fact, 
compare us to slide houses and you’ll find we can save you over 90% per 
slide. That means you can use slides in almost any presentation. 

The Color Digital Imager includes software and film 
recorder. It lets you compose word slides, charts and graphs. Add 
a graphics tablet 'and you can draw free form graphics. And with 
an optional printer or plotter, you can even generate overhead 
transparencies or hard copies for pass-outs or leave behinds. 

To find out how the Bell & Howell Color Digital Imager can 
put you way ahead of the game, write Bell & Howell, Quintar . 

Division, 411 Amapola Ave., Torrance, California 90501. Or call 
( 213 ) 320-5700. We’ll send you sample slides, complete 
information and the name of your nearest dealer. 

BEUbfHOWELL 

Seen at great presentations everywhere. 800-223-5231 

0 1985 Bell & Howell Quiaur Divinon. All rights reserved, 411 Amapols Ave..Tomioce, Celifomii 90501 • BeU & HoweU snd Bell + Howell ste trtdemsrfcsof Bell & Howell Company. 

Lotus 1-2*3 is a registered irsdemarfc of Lotus Developmeai Corp. WordStar is s registered trademark of MicroPro International Corp. 
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HIGH SPEED 
TAPE BACKUP 
NOW $475 

Alliance Technology of Sunny- 
vale, CA has broken the $500 price 
barrier with a high speed, high per- 
formance streaming tape system 
able to back up an entire 20MB hard 
disk on an XT or AT computer in less 
than five minutes for $475. 

“Our 25MB and 60MB systems 
are high speed systems similar to 
those sold by Alloy, Everex, 
Maynard, Sysgen and ffecmar,” said 
Alliance Tbchnology president 
Jochen Schude. “We all buy the same 
hardware but Alliance’s window 
oriented software is significantly 
more powerful than others. Our 
direct marketing channel is more ef- 
ficient so the end user pays less than 
$500 for features ordinarily selling 
for $900 to $1,500. Our technical 
support department is the very 
best.” 



“Our user prices are about the 
same as floppy tape systems from 
Irwin, Peachtree Technology, and 
Interdyne, but our backup time is 
dramatically faster and the hard- 
ware reliability is much greater.” 

The Alliance systems can do high 
speed image, partition, or file by file 
backups with read-after-write 
verify. “Our window oriented soft- 
ware utility is compatible with more 
systems, easier to use, and 
resembles Lotus’ 1-2-3 menu,” ex- 
plained Schude. “Our tape con- 
trollers are short length cards, and 
the tape drives are 5.25 inch half 
height.” 

Alliance also sells a $575 portable 
backup system similar to the 
Maynard Maynstream that can be 
moved from one office to another to 
back up smy number of XT’s and 
AT’s. 60MB cartridge tape systems 
(similar to Everex’s) are $675. 

25MB Streaming Tkpe Subsystem-$475. 

BOMB Cartridge Tipe Subsystem-$67S. 
(extra controllers $ 1 39.) 

Alliance ’Ibchnology, Inc. 5 10 Lawrence 

Expy, Suite 210, Sunnyvale, CA 94086. 

(8001 621-0854 ext. 700 or (408) 727-6200. 
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given their own drive letter, faster than it 
can dig down into subdirectories. While 
DOS must search for subdirectories, it re- 
members where each root directory of 
each disk is. Unfortunately, however, un- 
less your hard disk is from a third-party 
vendor that provides the necessary format- 
ting software to allow you to partition a 
large hard disk into separate drive letters 
(for example, D:, E:, and F:) on the same 
physical disk under IX)S. this tip is use- 
less. FDISK doesn't allow this, and using 
SUBST to give drive letter designations to 
subdirectories will not enhance disk speed. 
DOS must still search through these sub- 
directories despite their drive letter desig- 
nations. 

THE COST OF CONVENIENCE It of- 
ten seems that everything you do to en- 
hance the convenience of using your hard 
disk degrades its performance. One partic- 
ular ca.sc in point is the PATH command 
through which you tell DOS where to look 
for programs (.COM, .EXE, and .BAT 
files) it cannot find in the current directory. 
Whenever you ask DOS to run a program 
and it cannot find it in the cunent directo- 
ry, DOS searches through all the directory 
and subdirectory names in the last PATH 
command you gave it or included in the 
AUTOEXEC. BAT file. 

The fewer paths you specify, the less 
time it takes DOS to zero in on the desired 
program. If you mu.st specify more than 
one directory in a PATH cotrtmand, put 
your most often used programs in the first 
directory specified. Better yet, if you can, 
specify different hard disks instead of di- 
rectories. Best of all, keep your most often 
used commands on a high-speed RAM- 
di.sk emulator (like DOS’s VDISK) and 
list the RAMdisk first in your PATH com- 
mand. 

RAM DISKS VERSUS CACHING Us- 
ing VDISK hints at the ultimate way to 
speed up your hard disk. It eliminates me- 
chanical head motion entirely by going 
electronic. Electronic disk emulators have 
a performance advantage over hard disks 
because they have no moving parts. But, 
except for a few that are equipped with bat- 
tery-operated backup, they’re volatile; a 
power failure or system crash wipes the 
RAMdisk clean. 


With disk buffering or eaching (pro- 
nounced “cashing”), however, you can 
combine most of the speed advantages of 
disk emulators with the nonvolatility of 
eonventional hard disks. 

Buffers and caches are temporary stor- 
age areas sliced from RAM. Typically, 
when you require data from your disk, 
more than you ask for is read from the disk 
into the buffer. Usually your next request 
for disk data will ask for the next data on 
the disk — exactly what is held in the buf- 
fer — and the data can be shifted from the 
buffer electronically without the need for 
reading from the disk again. 

DOS has to guess at what data you’ll 
want next; the only way of increasing the 
likelihood that it guesses properly is to in- 
crease the amount of information it holds 
in the buffer. The BUFFERS=20 line in 
your CONHG.SYS file is a good starting 
point. The limitations of the BUFFERS 


■ Using VDISK 
eliminates mechanical 
head motion entirely by 
going electronic. 

statement have inspired at least two com- 
panies to create disk-caching programs 
that use more-refined, more-efficient algo- 
rithms than DOS does (see sidebar “Disk 
Caches Improve on Buffers”). Using one 
of these programs in lieu of a BUFFERS 
command can substantially increase ap- 
parent disk performance in most systems. 

Although the time you save using any 
or all of these disk-performance-boosting 
techniques is measured in milliseconds, it 
can add up to a substantial figure when you 
run disk-intensive applications. Moreover, 
faster disk performance means you’ll have 
to wait less between the time you type a 
command and when it is carrioJ out. The 
increased speed will smooth out your day 
and make your system more responsive 
and more of a pleasure to use. CH 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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ASTS EGA Solution: 
Upgradeabi%Is 
JustAChipAw^ 


Introducing AST-3G Plus 


A lot of EGA boards bundle together IBM' EGA, 
MDA, CGA and Hercules'* modes, whether you 
need them or not. And like it or not, you pay for 
them. AST-3G offers something a little different- 
customer's choice. 

Optional CGA, Hercules, MDA Modes. Buy 
AST-3G's super EGA graphics solution today, and if 
you don't need compatibility with Hercules, CGA 
and MDA, you don't have to buy it. If you change 
your mind later that's okay too. Upgradeability is 
just a chip away using the AST Plus Enhancement Kit. 

Easy Upgradeability. The Plus Enhancement 
Kit makes the upgrade to CGA, Hercules and MDA 
modes a simple matter of just snapping a chip into 
the AST-3G board. And for you corporate buyers, 
here's your chance to mix and match several boards 
according to your needs. 

AST-3G Is Feature Perfect With or without the 
Plus Option, A?r-3G offers high-resolution 640 x 350 
graphics, full-spectrum color capabilities, high- 
quality text and across-the-board compatibility with 
all your applications, including business/presenta- 
tion graphics, CAD/CAM, graphic arts and desktop 
publishing. AST-3G virtually transforms your PC 
into a presentation medium to create, preview and 
present clear, clean, crisp text and sizzling graphics. 

k Graph>In-The*Box"* Software 

Included. You can produce a variety of 
sharp, colorful charts from spread- 
sheets, word processing, database 
programs and more using this revo- 
lutionary RAM-resident software 
we've included. Graph-In-The-Box 
captures data horn whatever program 
you are running and generates a chart on the spot, 
without ever leaving your applications program. 



Enhanced Graphics Adapter (ECAi Mode 



Color/Craphtcs Adapter (CCA) Mode 



Hercnles Graphics Mode 



Moisodirofe IH^ilay 
And Printer Adapter (MDA) Mode 


Give Yourself An Option With AST-3G. For 

more information contact your local AST authorized 
dealer, or call our Product Information Center 
(714) 863-1480. AST Research, 2121 Alton Ave., Irvine, 
Ca. 92714. TWX; 753699 ASTR UR. 



R€S€flRCH INC. 

AST'JC tru<lenur)( of AST Research, inc 
IBM rejotimd tradeirurk of iRwmation.il 
Business Machines liercules trademarli 
of Hercules Graphic Products. Inc Graph 
In-The-Box trademark of New England 
Software. Copyright I9BA ACT Rescan. Ii 
Inc. All rights reserved 

1 The Plus Is On Us I 

I Mail in this coupon to AST today, and you will receive | 

I an AST-3C Plus Enhancement Kit absolutely free 
j (a $75 value). The kit provides CGA, Hercules and 
I MDA compatibility on your AST-3G. | 

I □ Please send me a free ASr-3G Plus I 

Enhancement Kit. 

I □ Please send me more information on the AST-3G. I 

I Name i 

I Title I 

I Company i 

I Address i 

I City State Zip i 

I Phone I 

j AST Research, Inc. 2121 Alton Avenue. Irvine, CA i 

92714-4992 PCM3G + — A1 O(fcrE*pifes9/30«6 J 








Hercules compatible graphics: 
720x348. 


Plantronics compatible graphics: 
640x200x 4 colors. 


Introducing The Ptodise 
Hi-Res Graphics Card 
Tvo Upgrades 
FbrlTiePnce Of One. 


Now you can have much higher you choose, the Paradise Hi-Res 
resolution than your current video Graphics Card gives you full corn- 
card gives you. Without buying new patibility with standard video modes, 
software. Or an expensive monitor. Better yet, you can use your exist- 
All you need is the new Paradise ing soft\^we to its best advantage. 
Hi-Res Graphics Card. Because Hercules and Plantronics 

It gives you the highest resolution graphics are widely supported by 
possible on a standard monitor. packages like Lotus 1-2-3, Sym- 
With monochrome displays, you get phony. Framework, and lots more. 
Hercules compatible 720x348 And Paradise ©ves you all this, plus 

graphics. With RGB and composite a parallel port On one short card, 
displays, you get Plantronics com- If you’d like to know more, well 
patible graphics: 16 colors in 320x send you full information. Including 
200, and 4 colors in 640x200. That’s a free Hi-Res software compatibility 
two upgrades for the price of one. guide. Just call (800) 527-7977, 
And no matter which monitor Ext. 346 toll-free. From California, 

IVademaiks Paradise Hi-Res Graphics Card-Paradise S^ems Inc: Lotus 1-2-3. ^mphony-Lotus Development Corporation: 
Symphony, Pramework-Ashtor>-1^te. Inc Regislered trademark; IBM-intemationai Business Machines Corp. 
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(800) 822-2020, Ext. 346 Or check 
it out at the best PC dealers. 

PARADISE 


SYSTEMS. INC 

t The Paradise Hi-Re$ Graphics Card 
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■ PROGRAMMING/UTILITIES ■ CHARLES PETZOLD 

Exploring 

THE EGA, PART 2 


Here are EGA utilities for multiple-screen formats and individualized fonts, together with a 
build-it-yourself attachment to the EGA Feature Connector. 


I n part 1 of this article IPC Magazine, 
Volume 5 Number 14), we began our 
exploration of IBM's Enhanced 
Graphics Adapter (EGA) by looking at 
video mixles. video pages, colors, pal- 
ettes, and borders. In this issue we'll be ex- 
ploring fonts, the 512-character set. and 
different screen formats (such as the 43- 
line display), concluding with a brief intro- 
duction to the more complex topic of EGA 
graphics. 

As in part 1 . most of the programs pre- 
sented here are in the form of DEBUG 
“script" files. Tocreate executable .COM 
files, type the lines shown into a file with 
the extension .SCR. Then use redirection 
of standard input with DEBUG, thus: 

DEBUG < filename SCR 

DEBUG will then automatically create the 
executable .COM file. 

Most of these programs use BIOS calls 
and memory locations that are document- 
ed in the EGA Technical Reference. This 
manual is currently available as an update 
to the IBM Options and Adapters Techni- 
cal Reference (IBM Part Number 
6322509). 

I BACKGROUND ON FONTS As with 
I the old Color Graphics Adapter (CGA), 
the EGA supports both text and graphics 
< video modes. In text modes the ASCII 
!! codes of the displayed characters are 
jj stored in video memory. The adapter hard- 
I ware translates these characters into dots 
ii through the use of a font table that contains 
I the dot patterns for ail 256 characters. In 
graphies modes the dots themselves are 


stored in memory, and the adapter hard- 
ware simply translates these dots into vid- 
eo signals. For programs that need display 
only normal text, text modes ate preferable 
becau.se they require le.ss video memory 
and can be manipulated more rapidly by 
applications programs. 

The CGA and the IBM Monochrome 
Adapter use a font table stored in ROM on 
the adapter board. This ROM is not acces- 
sible from software, and programs may 
not load a different font in text modes. The 
only way to change the font is to remove 
the ROM chip from the adapter board and 
substitute your own. These adapters are 
also generally limited to 25 lines of text on 
the screen. CThe 6845 CRT Controller ehip 
on these boards can be programmed for a 
50-line interlace mode, but it looks awful, ) 

The EGA text modes work a little dif- 
ferently. The adapter memory contains 
both the font table and the ASCII codes of 
the displayed characters. The EGA BIOS 


■ The EGA text modes 
work differently from the 
CGA’s. Following a 
video mode set, you can 
download your own font 
into EGA memory. 


downloads the appropriate font into the 
EGA memory when it sets the video 
mode. The fonts are stored in the EGA 
BIOS, and programs have complete access 
to them through a BIOS call that returns a 
pointer to the stored fonts. Following a 
video mode set, you can also call the BIOS 
to download your own font into EGA 
memory. At the same time, you can 
change the number of displayable charac- 
ter rows on the screen. 

(Of course, in EGA graphics modes a 
program can write whatever dots it wants 
to the screen and could even create propor- 
tionally spaced fonts. In character modes 
you don't have quite this same flexibility.) 

The fonts used in EGA text modes have 
some limitations. The most severe restric- 
tion is that the width of each character is 
fixed at 8 dots. This includes the space be- 
tween characters, so in most cases charac- 
ters will be only 7 dots wide. 

The character height, however, may 
range from 1 to 32 scan lines. The maxi- 
mum number of displayable character 
tows on the screen is equal to the total 
number of displayable scan lines (200 for 
the old Color Display and 350 for the 
Monochrome Display and Enhanced Col- 
or Display) divided by the number of scan 
lines per character. 

The EGA BIOS contains complete 
fonts for an 8 by 8 character set (8 scan 
lines per character) and for an 8 by 1 4 char- 
acter set (14 scan lines). You can get the 
starting address of these fonts in the EGA 
BIOS by simple Interrupt lOh calls. 

These fonts ate stored in the BIOS in a 
simple formal. The order of the characters 
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is sequential by ASCII code. Each charac- 
ter is defined by a series of bytes, with the 
number of bytes used by each character 
equal to the height of the character in scan 
lines. The first byte contains the dot pat- 
terns for the top scan line. The most signif- 
icant bit of each byte corresponds to the 
leftmost dot of the character. The least sig- 
nificant bit is usually 0 to allow for the 
space between characters. Thus the char- 
acter box is 8 dots wide, while the charac- 
ters are generally 7 dots wide. The line- 
and box-drawing characters (ASCII codes 
COh through DFh) are 8 dots wide, so they 
connect on the horizontal. 

(The Monochrome Display requires 
separate mention here, as its character box 
is actually 9 dots wide. For most charac- 
ters, however, the 9th dot will be displayed 
as background. For the block- and line- 
drawing characters (ASCII codes from 
(DOh through DFh) the EGA makes the 9th 
dot the same as the 8th dot, so the charac- 
ters connect on the horizontal. The EGA 


N BGAITAL.COM 


A Iff 
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AX,U99 2 

Load font 
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2 

SHIFTRIGBTt 
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AH, CL 
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CL 
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2 

SHlPTLBFTt 
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2 
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INC 

CL 
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Figure 1 . This EG ATT AL program will change 
your EGA font to italic. 


■ You can use an 8-dot- 
wi(ie box with a 7-dot- 
wide character for both 
the Enhanced Color and 
Monochrome Displays. 


BIOS stores what is called a 9 by 14 font, 
but it is not a complete font. For all but 20 
characters, the EGA uses the same 8 by 14 
font used for the Enhanced Color Display. 
The 9 by 14 font contains alternative dot 
patterns for these exceptions. The storage 
format is different from that of the other 
fonts: Each character requires a 1 -byte AS- 
CII code, followed by 14 bytes for the dot 
patterns. The entire 9 by 14 font is termi- 
nated by a zero. This 9 by 14 font allows 
monochrome characters to be 8 dots wide, 
since the 9-dot width of the character box 
still leaves a space between characters. If 
you’ll be creating your own fonts, howev- 
er, you may want to forget about this pecu- 
liarity. For greatest versatility, you can use 
an 8-dot-wide character box with a 7-dot- 
wide character for both the Enhanced Col- 
or Display and the Monochrome Display.) 

In text modes that use 2CO scan lines on 
the screen (video modes 0 thrtxigh 3 when 
an EGA is connected to an old Color Dis- 
play), the EGA normally uses the 8 by 8 
font, putting 25 character rows on the dis- 
play. Connected to an Enhanced Color 
Display or Monochrome Display, the 
EGA displays 350 scan lines, so the text 
modes (monochrome mode 7 and color 
modes 0 through 3) use the 8 by 14 font, 
again creating 25 character tows. 

However, if you use the 8 by 8 font in a 
350-scan-line video mode, you can display 
43 character tows, since 43 times 8 equals 
344. A font that is 10 scan lines high 
(which can be the 8 by 8 font with 2 blank 
scan lines) allows 35 displayable rows. If 
you create your own 8 by 6 font, you can 
fit 58 lines on the screen. 

These alternative displays are support- 
ed by the EGA BIOS. What this “BIOS 
support” means is very simple: The EGA 


stores the current number of lines per 
screen (less 1 ) at address (X)00:0484h. An 
application can also obtain this informa- 
tion by an Interrupt lOh call. The BIOS 
Teletype routine (Interrupt lOh, Function 
call OFh), which is normally used for 
screen output at the DOS command level 
(except when ANSl.SYS is loaded), uses 
this value to determine when to scroll the 
screen. 

FONT CHANGES THROUGH THE 
BIOS Even if you’re not the type of per- 
son who would like to see everything on 
the screen in italic, it’s well to begin by try- 
ing out the EGATTAL program shown in 
Figure I. Create the EGAITAL.SCR file, 
use DEBUG to turn it into an EGA- 
ITAL.COM file, and run it. Because it 
loads a 1 4-scan-line character font, this 
program can be used only with EGAs at- 
tached to Enhanced Color Displays or 
Monochrome Displays. 

In EGAITAL, the first INT lOh call 
(where AX equals 1 1 30h) returns a pointer 
to the 8 by 14 font stored in the EGA 
BIOS. You can get a pointer to the 8 by 8 
font by setting BL to 3, and to the 9 by 14 
font extension by setting BL to 5. This 
function call also returns the current num- 
ber of character rows (less 1 ) in register DL 
and the current number of scan lines per 
character (called “POINTS” in the BIOS 
documentation) in register CX. 

Next, EGAITAL transfers the font to 
local memory and, in the process, shifts 
each byte to tilt the character to the right. 
(If you think that doing bit manipulations 
on existing fonts is a flaky way to create 
new fonts, that’s how Microsoft Word 
does italics in EGA graphics modes, al- 
though Word uses a different algorithm 
that is not quite as extreme.) Finally, 
EGAITAL makes another BIOS call to 
load the font. This is Function Call I Ih (in 
AH), subfunction OOh (in AL), which is 


N BGA8X14.COM 


A 1B0 



NOV 

AX,11B1 

Load 8x14 font 

NOV 

BL,9 

Block to load 

INT 

19 

Call BIOS 

INT 

2B 


R CX 

9 

N 

0 




Figure 2. EGA8X14 loads the normal 8 by 14 
font into the EGA after you get tired of italic. 
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1280 X 1024 


Only the Matrox PQ-1280 
graphics card satisfies 
the workstation display 
needs of technical 
professionals. 

Plug 

Select any PC AT compatible 
machine. The PG-1280 plugs 
directly Into IBM’s PC AT and 
RT PC, the Hewlett Packard 
Vectra, Olivetti M28, Tandy 
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sures a clear detailed display 
of complex drawings and 
schematics. The 60HZ non- 


interlaced refresh rate provides 
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is easy on your eyes. 

Palette 
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rays deliver raster op (BitBIt) 
performance in excess of 13 
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And, a VLSI drawing processor 
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at a rate of 20,000 vectors per 
second. 

Now, rf you want more infor- 
mation, talk with your local 
dealer or call us toll-free. Ask 
for department 21 . 

IBM, PC AT. RT PC. CQA, PQA 
are trademcults of international 
Business Machines. 



mciUoK 


1055 St. R6gis, 

Dorval, Quebec, Canada H9P 2T4 
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used to load a user font when the number 
of displayable rows does not change. Al- 
though you're loading all 256 characters 
starting at ASCII code (X). you can load 
only part of a character set by setting regis- 
ters CX and DX appropriately. 

You can go back to the normal font by 
resetting the video mixJe with EGAMODE 
(a program shown in part 1 of this article) 
or by executing the program EG ASX 14 
shown in Figure 2. This latter program 
uses another, simpler BIOS call in which 
register AH again equals 1 Ih but in which 
AL equals 01 . This loads the normal S by 
14 font. If AL were 02. the 8 by 8 font 
would be loaded, but you wouldn't be hap- 
py with the way it kxiked. Since the EGA 
is still using 14 scan lines per character, the 
bottom 6 scan lines will display the bottom 
oftheSby 14 font. 

Incidentally, when you execute these 
programs, you may see a brief contraction 
of your display (and it may even roll over 
once) when the font is loaded. This is nor- 
mal. The EGA BIOS has to change the 
video mtxle to one of the internal modes 
( 1 1 and 1 2) so it can access the video mem- 
ory to load the font. Then it must change 
the mcxle back to the original mixlc. 

CHANGING THE DISPLAYABLE 
ROWS The Interrupt lOh function calls 
used in the previous examples (where AH 
is 1 IhandAL equals 00. 01. or 02) simply 
load the font. When AL equals lOh. I Ih. 
or I2h. the BIOS loads the font and recal- 
culates the number of displayable rows on 
the screen based on the new character 
height. 

The BIOS also recalculates the cursor 
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IS 
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PUSH 

|t4S71 
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0* 

sm ITR 

IS487I ,S1 
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IHT 

11 


POP 

{S4S7I 

1 Rsstors INPO byts 
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DX,S3B4 

; Pit up undsrlins 

NOV 

AX,S714 
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OX, AX 


tHT 

3S 


R CX 



2e 
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Figure 3. hGA4J changes to a 43-lint' mode 
and fixes die color cursor and monm-hrome 
underline. 


■ When you execute these 
programs, you may see a 
brief contraction of your 
display when the font is 
loaded. This is normal. 


and momx;hrunK- underline position, but it 
does so incorrectly, causing the cursor on 
an Enhanced Color Display and the under- 
line on the Monochrome Display to disap- 
pear. All the EGA-compatible troards I’ve 
seen duplicate this bug. 

Note also that the video page size is re- 
calculated. Programs that directly access 
the video memory of different pages 
should use the CR'r_LEN value stored at 
memory location 00()0:044Ch for the 
length of a video page. Programs should 
not follow the example of ANSI. SYS. 
which hardcixles a page size. 

Because of the recalculations the BIOS 
must make when using these function 
calls, the IBM documentation recom- 
mends you execute them right after a video 
mode set. That's not really necessary, but 
you should be using video page 0 (which is 
normal) and. if you're changing to a small- 
er number of displayable lines, your cursor 
should be somewhere near the top of the 
display, on a row lower than the number of 
rows you'll be changing to. In any case, if 
while fooling around with these programs 
your curstrr ends up somewhere below the 
bottom of the displayable screen, just enter 
EGAMODE 3 (for color) or EGAMODE 
7 (for moniK’hromc) to return to normal. 

The most popular of the new EGA 
screen formats is the 43-line mode. Figure 
3 shows a program called EGA43 to im- 
plement it. The program also fixes the cur- 
sor on the Enhanced Color Display and the 
underline on the Monochrome Display. If 
you haven't loaded ANSI. SYS (or some 
other resident program that messes around 
with the screen), you'll see that commands 
such as DIR work fine with 43 rows. Any 
program that uses DOS for simple teletype 
screen output (such as EDLIN and DE- 


BUG) will also use the 43 rows. 

Note, however, that DIR /P (which 
pauses after a full screen) assumes the dis- 
play has 25 rows. Until the EGA. there 
was no BIOS call that returned the number 
of displayable rows on the screen, so most 
programs that need to know the number of 
ixrws on the screen Just use 25. If the devel- 
opers of the original PC BIOS had had the 
foresight to allow for an adapter capable of 
more than 25 rows, this would not be a 
problem. 

Because of this deficiency in the origi- 
nal system board BIOS, you'll find that 
full-screen applications programs will re- 
act to the 43-line mtxle in one of three 
ways. If the program resets the video mode 
on entry, the display will go back to 25 
lines. If the program does not reset the 
mode, it will probably use only the top 25 
lines of the screen. However. EGA-aware 
programs are starting to appear that will 
pick up the information from the EGA 
BIOS and use all 43 lines. For example, 
my BROWSE program (in Program- 
ming/Utilities. PC Magazine, Volume 5 
Number 6) will use all 43 lines. And some 
commercial programs, such as XyWrite III 
and Microsoft Word 3. have an option to 
use the EGA in its 43-line mode. 

If you have loaded ANSI. SYS. even 
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Figure 4. EGA35 creates a 35-line display by 
using 2 blank scan lines with the H by K font. 
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Figure 5. ECA50 creates a 50-line display by 
throwing away the last byte of each character. 
The text is stilt readable . 
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NOV 

OI,814C 

t BSsOI is destination 

MTV 

CX,8B88 

} 14 bytes per char 

L006B 


1 Get bytes 

SToa 


1 8eot* it tvlce 

8T08B 

LOOP 

8114 

1 Keep 90 ln 9 


BP,814C 

1 Points to font 

NOV 

OX, 8888 

1 startlns char 

NOV 

CX,8188 

1 Niaber of chats 

NOV 

BH,1C 

t Bytes per char 
; Block to load 

NOV 

8L,88 

NOV 

AX, 1118 

1 Load font 

INT 

18 


SUB 

AX. AX 


NOV 

06, AX 


pua 

[8487] 

t fix up cursor 

OR 

BVTB PTR 

(84871,81 

NOV 

a. 1619 


NOV 

AH. 81 


IHT 

18 


POP 

[8487] 


NOV 

OX,83B4 

1 fix up underline 

NOV 

AX.1814 

OUT 

OX, AX 


INT 

28 


R O 

4C 

Q 




Figure 6. EGAI2 creates a 12-line display by 
making each character 28 scan lines high. 


the one that comes with PC-DOS, Version 
3.20, you’ll see that it assumes the display 
has 25 rows. ANSI.SYS users might want 
to look up Hersey Micro Consulting’s 
Fansi-Console, Version 1.15, which, 
along with many other valuable features, 
supports ANSI functions on the EGA in 

PC 


different screen formats. 

If 43 lines seem too cramped for you, 
how about 35 lines? The EGA35 program 
shown in Figure 4 retrieves a pointer to the 
8 by 8 font from the BIOS but stores the 
font in local memory with 2 blank scan 
lines at the end of each character. It then 
loads the font (which is now, since we’ve 
changed it, a user-defined font) into the 
EGA through another BIOS call. 

On the other hand, if 43 lines are not 
quite enough, you may want to try out 
EGA50, shown in Figure 5. It loses the de- 
scenders on the lowercase letters and 
makes commas look like periods, but it’s 
still readable. 

Maybe you’d like something a little tall- 
er on your screen. EGA12, shown in Fig- 
ure 6, doubles up the dots of the 8 by 14 
font and creates a 12-line display. Virile 
this looks a little strange in an 80-column 
mode, try executing it after EGAMODE 1 . 
This is a 12-line by 40-column display. 
Once again, commands like DIR are very 
happy with this format. 

Finally, EGA25, shown in Figure 7, re- 
turns things back to normal. 

The programs shown in Figures 3 
through 7 may be run on EGAs attached to 
Enhanced Color Displays or Monochrome 
Displays. If you have your EGA attached 
to a regular old Color Display, you have 
only 2(W scan lines to work with. EGA43 
will make your display use the normal 25 
lines, EGA50 will turn it into a 28-line dis- 
play, EGA35 will do 20 lines, EGA 1 2 will 
do 7 lines, and EGA25 will do 14 lines. 

THE PROBLEMS OF CURSOR EMU- 
LATION In the programs discussed 
above, I had to add some code to fix the 
monochrome underline and the color cur- 
sor. The fix to the monochrome underline 
is necessary because of a simple bug in the 
EGA BIOS. The fix to the color cursor is 
necessary because of a more complex bug. 

Programs that set a cursor size usually 
assume that each character in a color mode 
has 8 scan lines. Setting the cursor to scan 
lines 6 and 7 creates the normal underline 
cursor. On the EGA, however, this would 
put the cursor in the middle of the charac- 
ter. For this reason, the EGA BIOS uses 
“cursor emulation" logic to translate a 
cursor size into something appropriate for 
a 14-scan-line character. (The cursor regis- 
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Flgure 7. EGA25 loads the 8 by 14 font for the 
normal 25 -line display. 
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A 111 

MOV AH, 13 I Slllct AlttinatH 

NOV Bt.,21 , Flint SOIMn 

IHT II 

INT 31 

R CX 

H 

g 


Figure 8. EGA displays using more than 25 
lines won't print correctly on a Shift PrtSc 
unless this EGAPRTSC program has been run. 
It replaces the standard PRTSC. 


ters in the EGA also function differently 
from those in the CGA.) This cursor emu- 
lation algorithm, however, is based on the 
presence of an Enhanced Color Display 
rather than on the size of each character. In 
the sample programs shown here, there- 
fore, we first turn off cursor emulation by 
flagging a bit in lower memory and then 
restoring the bit when we’re done. 

You probably won’t want to turn cursor 
emulation off entirely because programs 
that set the cursor size through the BIOS 
will then put the color cursor on scan lines 
6 and 7 when your normal character set is 
14 scan lines high. Even with cursor emu- 
lation on, you may see this problem with 
programs that go directly to CRT registers 
to set the cursor size. 

Once again, this is a problem that could 
have been avoided had the designers of the 
original system board BIOS foreseen an 
adapter that had a variable number of scan 
lines per character and created a memory 
location (like the one the EGA BIOS main- 
tains) to store this value. 

A NEW PRINT SCREEN ROUTINE 

Did you try a Shift-PrtSc while in 35- or 
43-line mode? Were you surprised to find 
that only the top 25 lines printed on your 


MAGAZINE ■ SEPTEMBER 16, 1986 
292 







AMERICAN SMAU RUSINUS 

EVSTIMS 


Prodesign II 

$180.00 

ASHTON -TATI 


Dbose III + 

$42500 

Framework 

425.00 

Multimate 

21800 

Multimate Advantage . 

275.00 

■ORLANO 


Lightning 

$ 61.00 

Reflex 

85.00 

Sidekick — 

48.00 

Super Keys 

41.00 

Turbo Poscot 

39.00 

Turbo Tutor 

. 21.00 

BR1 


AR, AP, Generol Accounting 

ond Poyroll 

$330 00 each 

Inventory, Job Cost and 


Church Monogement 

470.00 each 

RREAKTMROUGH 


Timeline ... . 

$230 00 

CENTRA! ROINT 


Copy II PC 

$ 24.00 

Copy II Options Boord 

80 00 

COMRUTIR ASSOCUTIS (f.U.S.; 

Easy Systems Acctg. (per module) $305.00 

Eosy Systems Poyroll 

380 00 

Supercolc 111 

185.00 

Super Protect Plus . 

26500 

COSMOS 


Revelation 

$525.00 

DAC 


Eosy Accounting . 

$ 48 00 

DIOnAl RESiARCN 


Gem Collection 

. . $118.00 

Gem Desktop 

30.00 

Gem Draw . . . 

150 00 

FIFTH OENERATION 


Fostbock 

$ 95 00 

F1NOTGROUR 


Keep Track Plus 

$ 58 00 

FUNK SOFTWARE 


Sideways 

. . $ 37 00 

ORARNICS COMMUNICATIONS 

Freelance 

$20500 

Grophwriter Combo 

320 00 

HARVARD 


Presentation Graphics . . 

.... $230.00 

Total Project Manager 

280 00 

HAYU 


Smortcom II 

$ 90 00 

IRM 


OisployWriie III . . 

. $335.00 

005 3.1 

. 65.00 

LATTKE 


C Compiler 

$26500 

Run C . . . 

,94.00 

ilADINOEOOl 


Nutshell 

. $ 65.00 

Word Processor w/Moil 


Merge & Spell 

80.00 

LOTUS COHROKATION 


Lotus 1-2-3 

.... NOT 

Lotus Report Writer 

. . AVAILABLE 

Symphony . . 

MAIL ORDER 

MERIDIAN 


Carbon Copy 

$ 97 00 

(minimum of two pieces) 


MICROORARHX 


In-A-Vision 

$275 00 

PC Drow . 

220.00 

MKRORRO 


Propok 

. , $245.00 

WardSlor 

175,00 

WordStar 2000 

245.00 

WordStar 20(X) Plus . . 

290.00 

MKRORROSE (strofegic gomes oges 18 

plus recommended) 


Decision in the Desert 

$ 25.00 

F-15 Strike Eogle ... 

22.00 

Silent Service 

22 00 

Solo Flight 

22 00 


W hen American Software 
House lists an item, 
you can bet it’s in stock! The 
result? Order today, we’ll ship 
today* 

•Valid on all orders placed before 3:00 PM. Pacific Standard Time 


MfCRORtM 

R Base 5000 


C Compiler 
Chorl .... 

Cobol Compiler 
forfror^ Compiler 
Mocro Assembler 
Mulliplon . 

Pro|ec1 

Quick Basic 
Windows 
Word (Version 3) 

MICROSIUP 
Crosstalk XVI 
NAMTVCKfT 
Clipper 
OKN SYSTIMS 
GL, AR. AP. Inventory & 

Poyroll . . $425 

PurcKose Order, Soles 
Order & Report Writer 370. 

Resource Monoger 

MMftiACK SOFTWAM 
VP-Planner 

FCrn NORTON COMIMniNG 

Norton Commonder 
Norton Utilities .... 

OUAIO SOFTWARI 

Copywrite 
Zero Disk 

Rostsorr 

Prokey 


. $355.00 

. $245.00 

185.00 

400.00 

215.00 
.85.00 
125 00 

245.00 
62 00 
62.00 

305 00 

$ 9900 
$343 00 


00 each 
162 00 


$ 39.00 
52.M 


$ 54.00 
36.00 


SATtliiTl 

WordPerfect $21 5 (X) 

SBT 

dOrder, dPurchase & 
dinvoice (w/stotemeni & 
inventory . . $142. (X) each 

dPayroll, aPro|ect & 
dLedger 275. 00 eoch 

SCARBOROINM 

MasferType $ 27.00 

SCITOR 

Protect Scheduler Network $330.00 

SIMON * SCHUSTIR 

Typing Tutor $ 32 (X) 

SOFTLOOIC 

Carousel . $ 36 (X) 

Cubit . , 36.00 

Disk Optimiser ... 36.00 

Double DOS 36.00 

SOFTSTTU 

Printworks . $ 4000 

Printworks (laserj 70 00 

SOFTWARE GARDENS 

Don Bricklin's Demo Program $ 60.00 

SOFTWARE GROUR 

Enoble $335.00 

SOFTWARE RURUSHING 

PFS; File . . S 80 00 

PFS’ Plon . . . 80.00 

PFS: Report 69.00 

PFS. Write .... 80 00 


TOUMS: 

• No surcharge. Visa, Mostercord or American Express 

• Add $2.00 for C.O.D — All C O.D. cosh or certified check only. 

• Prices subject to change without notice. 

• Short shipments must be reported to us within 24 hours of receipt. 

• No returns occepted without RMA #. 

• Non>defective goods must be returned with seals intact within 10 days of receipt 
for full refund. 

• Shipping costs will not be refunded. 

• Monogement reserves the right to charge up to 10% restocking fee. 

• Shipping chorge $3.00 per item in California, $4.00 per item elsewhere This 
does not apply to bulk orders. Shipping costs for hordwore items will be higher 

' Terms extended to Fortune 1,000 companies, government institutions, schools 
and universities immediotely. All others must provide bonk ond trade references 

CALL TOLL FREE 


IN CALIFORNIA: NATIONAL: 

800 624-7118 800 225 8084 

6925 Conby Street, Suite #103, Reseda, CA 91335 818 881-6096 


Smortkey 

Smorlkey w/bmortpnnt 

SOFTWARE TOOLS 

Viewgen 

SRRINGROARD 

Newsroom 

SUMMIT 

Better Basic 

SYMANTEC 

0& A 

UNISON WORLD 

Art Gollery 

PrinfMoster 

WORDTICH 

dB Mi Compiler 

$ 31.00 
45.00 

$ 40.00 

$ 32.00 

$172,00 

$215.00 

S 21.00 
.32.00 

$450.00 

1 1 ' ’ ‘ ’ 4 1 ’ ‘ 1 

AST (exponsion cords) 


Premium 

.... $395.00 

Rompoge AT 

445.00 

Rampage PC 

. 26000 

Six Pock 

.. 165.00 

CITIZEN (printers) 


MSP 20 

. . . $395 00 

MSP- 10 

.31500 

Premier 35 

525 00 

C. fTOH (printers) 


1550 

$505 00 

C310 

500 00 

IBM 


EGA Monitor 

$710 00 

EGA Adopter 

430 00 

Mono Monitor 

225.00 

Mono Adopter 

210.00 

ProPrinler 

420.00 

IMSI 


PC Mouse & Dr. Halo II ... 

$115.00 

INTEL 


Above Board AT 128 . 

$44000 

Above Boord PC 64 , 

285 00 

Above Boord PS 256 

390.00 

8087 (IBM) 

. 115.00 

8087 (8 mhz.) 

160.00 

MAYNARD 


Mouse 

$125.00 

20 MB. Hord Cord 

760.00 

MICROSOFT 


Mouse (senol /bus) 

$120.00 

NEC 


1401 Multisync Monitor . 

. . $585.00 

RRACnCAL RtRIRNERALS 


Modem I2(X> 

$125 00 

RRINCRON 


SR- 12 

$580 00 

SEAGATE 


20 MB Hard Drive 


w/Wd. Controller . 

$465.00 

SIGMA DESIGNS 


EGA Card 

$390-00 

400H/L/M 

. 440.00 

TAUTREE 


JLoser 1 

$275.00 

JRam 3 Pl 

. 18500 

JRom 3 AT 

. . 240.00 

TAXAN 


122 Monitor ... 

$155.00 

640 Monitor 

525.00 

TIAC 


55fl . HI. Drive 

$ 89 00 

TOSHIBA 


321 

$56000 

341 

. 855.00 

U.S. ROBOTICS 


Courier 2400 (ext.) ... 

. . $470 00 

Microlink 2400 

.470 00 

Possword 1200 (ext.) 

. . 230.00 

VENTEL 


Modem 12(X) 

$340.00 

1200 w/Crosstolk (ml) ... 

340.00 
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SOFTSTRIP® 

NOW OFFERS YOU SOMETHING IN 
NEVER BEFORE AVAILABLE... 



CONVENTIONAL DATA HANDLING THE SOFTSTRIP SYSTEM 


A CHOICE. 


Until now you were stuck with disks. 

No more. Install our unique STRIPPER™ software 
on your personal computer today and discover the 
many benefits of the fastest, easiest, least expensive 
way to handle information. 

STRIPPER lets you print - ON PAPER- your own 
machine readable Softstrip data strips Using your dot 
matrix printer. The Softstrip System Reader reads that 
information into a computer rapidly. With STRIPPER 
and the reader, your PC and printer become part of 
the most versatile information handling system 
available. 

With this system you can do anything you wish with 
any data you have in your PC - ON PAPER. 

DATA ENTRY: Why use keystrokes when you can 
eliminate them with data strips? Whatever the 
document - invoices, packing slips, memos, letters, 
sales reports, the list is endless — simply print a data 
strip right on the same printed page. Now you have 
a document that is both human readable and machine 
readable. A typical document can be entered in only 
1 5 seconds using data strips. And, it ends keystroke 
errors forever. 

DATA DISTRIBUTION: Why copy disks? It’s time 
consuming and expensive. Softstrip data strips will 
end all that. Simply photocopy as many data strips as 
you like and send them by mail. Data strips ignore 
folding, coffee stains, ink marks and, by the way. 


magnetic fields. And if you’re using telecommunica- 
tions, you can stop making the phone company rich. 

DATA STORAGE AND RETRIEVAL: Why have a 
file of disks and a file of paper? Eliminate one with 
Softstrip data strips. File the data strip with the docu- 
ment. Better still, print the strip right on the document. 
Then put it in a file or binder. 

Retrieval is simple. To find existing data, pull the 
document and its related data strip from the file. 
They’ve been stored together. Then use the reader 
to enter the data. No more hassle trying to match 
documents with the right disk — if you can find it. 

DATA TRANSFER: Why bother with cables, 
modems and phone lines to move files between 
computers? A Softstrip data strip generated by an 
IBM PC can be read into another PC, or compatible, 
an Apple or even a Macintosh. If you work at home 
on a Macintosh, make a data strip on your printer, 
take it into the office and read it into your IBM PC. 
Simple. And we’ve created the utilities to let you do 
that easily. (See Application Notes on opposite page.) 

Fascinating, isn't it? Anything you can do with disks 
can be done with the Softstrip data strip system — 
faster, easier and at lower cost — ON PAPER. 

All you need is STRIPPER software at $19.95 and 
the Softstrip System Reader at $199.95. 



Soitstrip’ 

COMPUTER READABLE PRINT ■ 


DATA HANDLING 


Stm ^ 


SEPTEMBER CASE HISTORY 


Nick Turner, editor of Dr. Dobbs Journal, has been 
making his own data strips to back up and store 
articles, listings and other important materials. 

T urner notes that the STRIPPER software "creates 
compact, machine readable archives that are immune 
to dust, dirt and magnetic fields". Strips that Turner 
prints on his printer are filed in a loose leaf binder, 
along with the appropriate article. This permits him to 
pull the strip from the binder and read it back into his 
computer quickly using the reader. The method saves 
disk file space, since once an article has been printed, maintaining it on a disk for 
revision isn’t required. 

The STRIPPER system has solved another problem for the busy editor, inter- 
machine file compatibility. Using the Softstrip^ System, Turner can transfer files 
between his PC-clone and his Macintosh “with a minimum of fuss". 

"It’s about time we had a way to store files on paper in machine readable form," 

T urner comments. w. Tumw s conunems are his own and do not reflect the opinion ot the publication. 



APPLICATION NOTES 

On the other side of this ad we said you can move data between different programs 
— on paper. 

Using Softstrip data strips you can! 

For instance move data between AppleWorks and Excel and back. Or Lotus 1 -2-3 
to and from AppleWorks. 

We’ve created a series of several dozen Application Notes on Softstrip data strips. 
These lead you through simple steps to make the file transfer as easy as possible. 
Here are just a few examples: 

e AppleWriter to or from MacWrite. 

• dBASE to or from Appleworks. 

• WordStar to or from AppleWriter. 

• WordStar to or from MacWrite. 

• Framework to PageMaker. 

And more are coming. 


ACT NOWII Don't delay. 

See your local SOFTSTRIP 
dealer or call us at 1-800-533-7323. 
In Connecticut; 203-573-0150. 

Users’ Groups: Call for 
special User Group deals. 


These strips contain “The 
IRA Calculator," a work- 
sheet for calculating returns 
with either Lotus or Excel. 
To receive the complete 
Application Note, call 
1 -800-533-7323, or write to 
Cauzin. 


CAUZIN 

835 South Main Street 
Waterbury, CT 06706 
(203) 573-0150 
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IBM is a registered trademark o( International Business Machines Corporation. 

Framework is a trademark and dBASE is a registered trademark of Ashton-Tate. 

PageMaker is a registered trademark of Aldus Corporation. 
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WordStar is a registered tradernark of MicroPro International Corporation. 
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PRODUCTIVITY 

■ PROGRAMMING/UTILITIES 


printer? That happens because the Inter- 
rupt 5 Print Screen routine in effect is still 
the one in the system board BIOS , which is 
locked into using 25 lines per screen. 

Fortunately, the EGA has its own Print 
Screen routine. It’s virtually identical to 
the one in your system board BIOS except 
that it uses a variable number of lines per 
screen. When the EGA boots up. howev- 
er, this new Print Screen routine is iwi 
automatically substituted fur the old one. 

The EGAPRTSC utility shown in Fig- 
ure 8 rectifies this oversight by substituting 
the EG A Print Screen routine for the one in 


CS. 

CON 


A ISI 



MOV 

DL.IB 

24 COlUNM dcftult 

SUB 

BHpBB 

C«t nuabar of coluans 

NOV 

AX.113S 


IMT 

IB 


NOV 

AH, BP 

Cat vldao InforMtlon 

INT 

IB 


oec 

All 


NCV 

C8.0L 


NOV 

a,, AH 

CX ■ MxiBtMB tow and col 

NOV 

AH.BB 

Ccapfalca attrlbuta 

CMP 

AL,B7 

Saa it a»nocbio«c soda 

JS 

BllO 


CNP 

AIbrBI 

Saa If tait aoda 

JA 

B12D 


NOV 

DL.2B 

Mrlta apaca to diaplay 

NOV 

AH,B2 


INT 

21 


NOV 

ALpBB 

Backapace 

NOV 

AM, BE 


INT 

IB 


NOV 

ASmBB 

Raad atttlbuta 

INT 

IB 


msH 

BX 

Save video page 

NOV 

BHpAB 

Clear acraan 

NOV 

OXrCX 


SUB 

CX,CX 


NOV 

AX.flfiBB 


INT 

IB 


POP 

BX 

Gat back video page 

SUB 

DXpDX 


NOV 

AH.B2 


INT 

IB 


INT 

2B 


R CX 



i2 



H 



0 




Figure 9. CS is an EGA-aware screen pruf^ram 
that will work correctly with different screen 
formats. 


M HS.'CXm 
L 

M N543.COH 
E 24S 24 
A 2A4 

JMP 2B1 I InltlBlii* Sccccn 

NOP 

JMP 3PP f D«-lnltl433l4 

A 2B3 

NOV AN, IF r 

INT 31 

MOV |3ES],AL 

SUB BL.BL I 

MOV AE,3332 

3NT 3S 

MOV CX.IPST ) 

MOV AH,1 

INT !■ 

AST 

A 3SS 

MOV AL, 12ES] I G4t back aodc 

SUB AM, AM t And la-saC 

IMT 34 

RET 

M 

Q 


Figure 10. This patch to WordStar lets it use the 
43-line mode of the EGA . 


your system board BIOS. If you intend to 
regularly use the various alternative screen 
formats that I've been presenting, 
EGAPRTSC .should be part of your AU- 
TOEXEC.BAT file, and it should be very 
close to the top. It should be executed early 
because if you load EGAPRTSC after any 
resident program that also uses Interrupt 5 
(e.g.. the PC-DOS GRAPHICS program 
and some print buffers), these other pro- 
grams will be locked out. 

Of course, the EGA Print Screen rou- 
tine does not support the printing of graph- 
ics screens created in EGA graphics 
modes. (Neither does the PC-DOS 
GRAPHICS program.) Nor will you be 
able to print the alternative fonts that you 
load into the EGA. 

A NEW CLEAR SCREEN When using 
screen lengths of more than 25 lines, you'll 
find that CLS no longer works right, ei- 
ther. It. Ux). suffers from the curse of the 
original PC in having to assume 25 lines on 
the screen. A new EGA-aware Clear 
Screen program (called CS) is shown in 
Figure 9. This program uses the BIOS call 
to determine the number of lines on the 
screen (actually one less than the total). To 
maintain compatibility in case the program 
is used on a system without an EGA. it first 
sets DL to 24 before making the call. If an 
EGA is not installed, the system board 
BIOS will just return all the values of reg- 
isters unchanged. 

The program is different from CLS in 
some other ways. It doesn't ignore the 
screen color attribute currently in effect 
and doesn't wipe out a border (as CLS 
docs when ANSI. SYS is not loaded), nor 
does it turn the .screen white for graphics 
modes (as the ANSI. SYS CLS does). 

A 43-UNE WORDSTAR WordStar, of 
course, is one of the few applications pro- 
grams that can he easily patched for differ- 
ent screen formats. The patch points have 
been well dixtumented and have remained 
consistent ( in most cases) from version to 
version. 

If you'll be using DOS in a 43-line 
mixle, all you have to do to get WordStar 
to use 43 lines is to change the value at off- 
set 248h from 1 8h (which is 24 decimal) to 
2Ah (42) or 2Bh (43). Using the latter val- 
ue eliminates the display of the function 


Gtt Vidto Hodt 
I S«v« it 

Use 4) coluKR aode 
Set cursor to block 


keys down at the bottom of the screen. 

If you'll be using DOS with 25 lines but 
want to use WordStar with 43 lines, Figure 
10 shows a patch to WordStar to switch to 
the 43-line mode on entry and restore 25 
lines on exit by resetting the video mode. 
This patch assumes that nothing else is lo- 
cated in the WordStar patch area at offset 
2E0h. 

You can patch your copy of WS.COM 
and create a version of WordStar called 
WS43.COM by creating WS43.SCR in 
your WordStar subdirectory and executing 

DEBUG <WS43.SCR 

If you'd rather get an extra line of text in- 
stead of the function key definitions down 
at the bottom, change the line reading 

E 248 2A 
to 

E 248 2B 

A personal note; 1 use WordStar for 
both writing and program development. 
Before 1 got my EGA , 1 used to print things 
out to do extensive editing or get a better 


■ I used to print things out 
to do extensive editing. 
With 43 lines, however, in 
many cases I have enough 
information right on my 
screen to avoid doing so. 


perspective on program flow. With 43 
lines, however, in many cases I have 
enough information right on my screen to 
avoid doing so. The increase in productivi- 
ty with a 43-line mode is very teal, and it 
can save lots of trees, as well. 

THE SI2-CHARACTER SET So far 

we’ve been looking at fonts that ate simply 
substituted for the font normally loaded by 
the BIOS. However, an EGA equipped 
with 256K can actually store four entire 
256-character fonts in its memory. If your 
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■ PROGRAMMING/UTILITIES 


USING THE EGA FEATURE CONNECTOR 
FOR A 120-COLUMN DISPLAY 


Y ou’ve probably heard of people who 
replace the crystals in their PC ATs 
to make them mn faster. Did you know 
you can do the same thing with your 
EGA? With a video adapter, however, 
faster doesn’t mean faster. Instead, faster 
means more: more dots and a higher res- 
olution. By using a faster crystal with 
your EGA, you can go beyond the nor- 
mal 80-column display. 

We’ll show you how. For well under 
$15, you can construct the EGA External 
Clock Board described here that will let 
your EGA produce 120 columns on the 
Enhanced Color Display . 

THE EGA DOT CLOCK: A BIT OF 
BACKGROUND In the EGA video 
modes that use 350 scan lines, the dot 
clock and all timing signals are derived 
from a 16.257-MHz crystal on the EGA 
board. Since your Enh^ced Color Dis- 
play requires a horizontal sync rate of 
21.85 kHz, the EGA uses this 16.257- 
MHz dot clock to generate 744 dots per 
scan line, or 93 characters. Eighty of 
these characters are used in the display, 
1 0 of them occur during the horizontal re- 
trace, and the 3 left over are for the virtu- 
ally nonexistent bonder. 

If you replace the 16.257-MHz crystal 
with something faster, you can generate 
more dots — and thus more characters — 
while still maintaining the 2i.85-kHz 
horizontal sync rate required by the mon- 
itor. With a 24-MHz crystal you can 
squeeze out 120 columns on the En- 
hanced Color Display. These extra col- 
umns, in combination with the 43-line 
mode, produce a total of 5, 160 displaya- 
ble characters instead of the meager 
2,000 on the convendonal PC display. 

What is really amazing (for IBM) is 
that doing something like this is entirely 
supported by the EGA hardware and 
BIOS. 

First, you don’t need to actually re- 
place the crystal on your EGA board with 


one of a higher frequency. The mysteri- 
ous Feature Connector that is a part of ev- 
ery Enhanced Graphics Adapter can 
route an external dot clock to the EGA 
hardware. That’s partly what the Feature 
Connector is designed for. Second, the 
EGA BIOS lets you set up an area in 
memory containing new video parameter 
values that the BIOS will load into the 
CRT Controller registers to provide the 
correct timings for the additional col- 
umns. Another register that the BIOS 
will load directs the EGA hardware to 
use the external crystal instead of the one 
on the board. 

How high can this external dot clock 
frequency be? I’ve tested boards that use 
the Chips and Technologies EGA CHIP- 
Set with crystal oscillators up to 32 MHz. 
That makes a readable (but obviously 
tiny) 160-column display. The IBM 


EGA, however, starts having flicker 
problems when you go beyond 28 MHz, 
so you’re limited to about 1 40 characters. 
EGA boards from the same manufacturer 
may also have different limits. Your own 
bo^ may be limited to 26 MHz, or it 
could go even higher than 32 MHz. 

But let’s restrain ourselves. Once you 
have the EGA External Clock Board 
built, you can experiment to your heart’s 
content. I’m going to stick to one exam- 
ple here that will use a 24-MHz crystal 
for 1 20 columns on the Enhanced Color 
Display. (A similar technique can be 
used to create 1 20 columns on the Mono- 
chrome Display, but it presents software 
complications that I’ll discuss later.) 

BUILDING THE FEATURE You can 
build the EGA External Clock Board 
with just four parts, three pieces of wire. 
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a soldering iron, and wire clippers. 

The connection diagram is shown in 
Figure A. A 24-MHz crystal oscillator, 
the same size and shape as the 16.257- 
MHz crystal oscillator already on your 
EGA board, attaches to 3 pins on the 
EGA Feature Connector. Pins 32 and 3 1 
provide 5 volts and ground, respectively, 
to power the oscillator. The 24-MHz out- 
put from the crystal oscillator connects to 
pin 28 of the Feature Connector. 

Besides a little hook-up wire (less than 
a foot) and a little solder, all four of the 
parts you’ll need can be purchased from 
JDR Microdevices, 1224 S. Bascom 
Ave.. San Jose. CA 95128; (800) 538- 
5000 or (800) 662-6279 in Calif. The 
JDR prices and part numbers are shown 
in Figure B; equivalents are available 
from many electronic supply hou.ses. 

When you get the parts, first cut the 


JDR Item No. 

Description 

Price 

OSC24.0 

24 O-MHzXtal Oscillator 

S4 95 

HDR-80 

2 X 40 header strip 



(breakable) 

2,49 

P25X45 

Proto Board bare2,5 x 4.5 



inches 

2 40 

14 PIN ST 

14-pin low-profile 1C socket 

11 

$9 95 

Add $2 50 UPS ground or $3,50 UPS air delivery 


Figure B: A tint of parrs needed for the EGA 
External C lock Btnird. 


header strip (a knife will do it) so that you 
get a strip with 2 rows of 16 pins each. 
The long ends of the header strip will 
plug into the Feature Conneetor socket. 
Next, cut the perforated circuit board to 
about 1 'A inches by 2 inches. 

Figures C and D show the front and 
back, respectively, of the constructed 
board. When you install the header strip 
on the circuit board, make sure the short 
pins go through the holes in the board so 
that the long pins can plug into the Fea- 
ture Connector. Push the pins of the DIP 
socket through the holes from the other 
side of the board. If you're making a 
wire-wrap version, you can glue the 
header sunp and DIP socket to the board 
and wire-wrap the pins. Otherwise, you 
simply have to cut three pieces of wire 
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NEW DASH FOR YOU 


GRAF 


Sales ] 



Your old printer should look so good. 

Introducing the ImagEnhancer™ PC add- 
on board. It enables ordinary monochrome 
or color dot matrix printers to produce high- 
quality, plotter-like graphics. 

THE OUTPUT IS OUTSTANDING. 

The ImagEnhancer is the perfect way to 
get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 
another. Which will improve your productivity 
tremendously. 

And of course, the ImagEnhancer works 
with the same computer products most 
everyone works with. 

IBM* PCs, XTs, ATs or 100% compatibles 
■with graphics 
capability. 

Alps, Epson* 
or Epson- 
compatible 
monochrome or 
color dot matrix 
printers. And 
Houston Instrument (DM/PL) plotter- 
compatible software, including Lotus* 1-2-3“ 
Symphony,' PFS': Graph and Framework^ 
cimong others. 

AND THE PRICE IS RIGHT. 

At $595* the ImagEnhancer costs a 
fraction of what you'd pay for a new plotter. 

It's simple to install, too. And backed by a 
one-year Wcirranty. 

The ImagElnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortune 


5CX) company. Other Alps America products 
include a full line of high-quality printers. 

For more information, print samples, or 
the name of the dealer /distributor nearest 
you, vrrite to Alps America, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-ALPS. In California, (800) 257-7872. 
In Canada, (800)858-2577. 

Better yet, send in this coupon along 
■with your pajrment. And teach your old dot 
matrix some new tricks. 



The ImagEnhancer PC add-on boardbrings 
plotter-like output to dot matrix printers. 


ImagEnhancer la a trademark oi Alps Electric Co., Ltd. Other computer or software names are trademarks and/or tradenames of their respective manufacturers. C 1966 Alps America. 


R OLD DOT MATRIX. 


[ICS BOARD MARKET 

recast Office/ Government 


1986 1987 

EVENUES 


800 



1988 1989 1990 

Source: Future Computing 


TTiis UTM9* was printad with an ordamjrdOhtdot t tii a h H ipnmMim Bm i ^ l h i liv m fCidd’Cit tearrf tVMa monodifome ptirnec yougattha aaaa high mao/uuon in biack and white 


SO ORDER TODAY. 

Name: 

Address: 

City: 

State: Zip: 

Phone: 

Send ImagEnhanceds) at $595 eachf 

*Add $10.00 shipping and handling for each. California residents add 7% sales tax. 
Offer available in USA. only. 


Method of payment (circle one); 

Check Money Order MASTERCARD VISA 


Card number: 


Exp. date: 

Signature: 

Mail to: Alps America 
3553 North First Street 
San Jose, CA 95134 
Or call (800) 828-ALPS 
In California, (800) 257-7872 


ALPS 

AMERICA 
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■ PROGRAMMING/UTILITIES 


("UsiiiK iheECiA FeaturrCimnMor" vominwtlt 

and solder one end of each piece to the 
pins on the DIP socket and the other end 
to the long pins of the header strip. Note 
that the wires connect to the header strip 
pins on the front of the board and connect 
to the DIP socket pins on the back of the 
board, so you’ll have to run the wires 
from back to front througb holes in the 
circuit board. 

When everything is soldered and se- 
cure, clip any excess leads from the head- 
er and DIP stxrket to about 'A inch. Plug 
the crystal oscillator into the DIP socket 
so that the text on the oscillator ca.se is 
right side up when you hold the board 
with the header .strip at the top. You may 
have to shorten the leads of the oscillator 
so it Tils snugly into the socket. 

Remove your EGA board from your 
PC and plug the EGA External Clock 
Board into the Feature Connector so that 
it is parallel to the EGA board. Put the 
EGA board back into tbe PC. Just be 
careful to make sure that the case of the 
crystal oscillator doesn't short out any 
contacts on the board adjacent to it. If it 
threatens to, just slip in an index card to 
separate the two boards. 

SOFTWARE SUPPORT The EGA 

BIOS recognizes only four text modes (0 
through when the EGA is attached to 
an Enhanced Color Display. Although 
mode 0 is normally a 40-column mode 
that is not used by most programs, we 
can redefine mode 0 so it uses the exter- 
nal crystal oscillator instead of the on- 
board cry.stal oscillator. If we store new 
values to be loaded into tbe CRT Con- 
troller registers, the EGA will display 
1 20 columns when it is switched to video 
modeO. 

Figure E lists a program called 
1 20COLS that provides the required soft- 
ware support for the EGA External Clock 
Board. Use the I20COLS.SCR file with 
DEBUG to create I20COLS.COM, and 
then run 120COLS. You need only run 
this program once during your PC ses- 
sion, so you can put it in your AUTOEX- 
EC.BAT file. Nothing will happen when 
you first run it. But now. tty switching to 


N 129COL6.CON 


A 111 

CLD 

SUB 

AX, AX 


MOV 

ES.AX 


CS: 

LDS 

61,[I4AB] ) 

G«t SAV.PTR 

es; 

NOV 

WORD PTR [I4A8I .I16C 

ES: 

NOV 

[•4AA1,CS ; 

Hake It {Mii.t here 

PUSH 

CS 

POP 

ES 


NOV 

Dl.llIC I 

Nov* addtesaea 

NOV 

CX.IIIC 


REPZ 
NOV SB 
ES: 

LDS 

SI, line' ; 

Gat (4itaiicter ptr 

NOV 

Di.iiee 


NOV 

CX.ISCI 


REPZ 


Copy paraffctecs 

NOV SB 
PUSH 

CS 


POP 

OS 


NOV 

WORD PTR IB16C] .lies 

NOV 

iei«E] .CS 


NOV 

SI, 1149 ; 

Put rtaw valuta in 

NOV 

01,964B 


NOV 

CX,II23 


REPZ 
NOV SB 
NOV 

OX, 1748 ) 

Hea.ain rceidant 

INT 

27 1 

Na« valuta lollow 

oe 

7b. 18, IE 


DM 

Ibll 


DB 

11,11,11,13 


oe 

AH 


OB 

87,77,70,22.78,27 


06 

6C, IP, 11. ID, 16, 17 


oe 

BI,II,II,8I.SE,2B 


» 

SO,3C.IP,SE,IA.A3 


oe 

PF 


R CX 
€C 

W 

0 




Figure E: Thix 120COLS projtram makes 
video mode Out 20-eolumn when usinn 
nu/de the external eloek. 


video mtxlc 0. You can do this either by 
executing 

EGAMODE 0 

(which is a program shown in "Explor- 
ing the EGA. Part 1." PC Magazine, 
Volume 5 Number 14) or by executing 

MODE BW40 


■ In a perfect world, pro- 
grams would determine 
the current dimensions 
of the screen from 
the BIOS, but most 
just assume 80 columns. 


with the regular PC-DOS MODE com- 
mand. Your screen will now switch to a 
l2(Rolumn by 25-line display. To get 
back to nomial. use 

EGAMODE 3 
or 

MODE CO80 

While in 1 20-column mode, you can also 
run EGA43. shown in the accompanying 
article, to. display 43 lines of 120 col- 
umns each. 

You'll find that you can use DOS in 
120-column mode, but pop-up utilities 
and applications programs may act odd- 
ly. In a perfect world, programs would 
determine the current dimensions of the 
screen from the BIOS and use those val- 
ues. but you'll probably find that most 
programs just assume the screen is 80 
columns wide. If thc.se programs write to 
the screen through the BIOS, they will 
cK'cupy only the left two-thirds of the dis- 
play. If they write directly to the display 
memory, the beginning of the second 
row of text will start at column 8 1 of the 
first row on the screen and wrap around 
to the second row. and so forth. 

This is ux. bad. When 1 20COLS has 
been loaded and video mixle 0 is set. the 
EGA BIOS correctly sets up all the vari- 
ables in the BIOS data area for other pro- 
grams to use. Most PC programs, how- 
ever, are “too smart" to use these 
variables. 

The problem with doing something 
similar for an EGA connected to the 
Montx'hromc Display is this: The Mono- 
chrome Display has only one text mrxle. 
which is video mrxle 7. You won't want 
to redefine mrxle 7 to 120 crrlumns. be- 
cause then you will no longer have an 80- 
column monrKhrome mtxlc. Any pro- 
gram that writes directly to the screen 
will almost certainly have problems with 
1 20 columns. 

WORDSTAR REVISITED In the ac- 
companying article, however. I showed 
you how to patch WordStar to prrxluce a 
43-line display. You can also patch 
WordStar for 1 20 columns with or with- 
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Figure F: This script file creates WSI20, which 
runs WoniStar in 120-coiumn mode. 


out a 43-Iine display. While this display 
isn't very useful for normal word pro- 
cessing, it's a real dream for program de- 
velopment in C or Pascal or any other 
languages that use nested loops. 

If you plan to use 120 columns in 
DOS, you need only patch offset 249h in 
WS.COM to 78h to tell WordStar to use 
1 20 columns. 

Or you can use DOS as you normally 
would and have WordStar switch to 1 20- 
column mode. The script file shown in 
Figure F will create a new version of 
WordStar called WS120 that saves the 
video tiKxle on entry and switches to vid- 
eo iixxle 0. On exit, it switches back to 
the original video nxide. You can create 


M NS.COM 
L 

H H543X12I.CON 
E 248 2A 
E 249 78 
A 2A4 

JNS 2E1 

NOP 

JNP 388 

A 2B1 

MOV Afl,8P 

IKT 38 

NOV (3BB],AL 

NOV AS. 8888 

INT 18 

SUB BL.BL 

NOV AX, 1112 

INT 18 

NOV CX,8B87 

NOV AB,1 

INT 18 

RET 

A 388 

MOV AL,(2E8) 

SUB AS, AS 

INT 18 

RET 

N 

0 


Figure G: This script file creates 
WS43X120.COM, which uses a screen cf 43 
lines with 120 columns. 


this new version of WordStar simply by 
executing 

DEBUG <WS120.SCR 

You must run I20COLS during your PC 
session for this new version of WordStar 
to work right. 

Figure G shows a similar script file 
that will create a WordStar program 
called WS43X120.COM that uses 43 
lines of 120 columns. You can rename it 
to something shorter after you're done. 

FURTHER DIRECTIONS Since 
we've socketed the crystal oscillator on 
the EGA External Clock Board, you can 
try out different clock frequencies by 
substituting different crystal oscillators. 
To develop the corresponding software 
support, you'll need the EGA Technical 
Reference to learn about the organization 
of the video parameters and the program- 
ming of the CRT Controller registers. 
Use I20COLS as an example. 

Readers familiar with digital logic cir- 
cuitry might look at another aspect of the 
Feature Connector. Pins 20 and 21 are 
signals you can control from software us- 
ing the Feature Control Register. You 
could put four different crystals and a 
74 1 S3 multiplexer chip on an external 
board and select which crystal to use by 
prograiruning this register. 

If you have a NEC JC-1401P3A 
Multisync monitor (reviewed in “The 
EGA Standard: Monitors That Measure 
Up,” PC Magazine, Volume 5 Number 
6), you have even more options. The 
Multisync is not limited to a horizontal 
sync rate of 21. 85 kHz, so you can use a 
higher crystal frequency to increase the 
number of scan lines as well as the num- 
ber of dots per line. However, some code 
in the EGA BIOS, particularly that 
which recalculates EGA register values 
based on different font heights, always 
assumes 2(X) or 350 scan lines, so using 
more scan lines may not be easy. 

In any event, it is clear that by using 
the Feature Connector to expand the ca- 
pabilities of the EGA, the bo^ becomes 
more powerful than anyone has yet sus- 
pected .— Chaiies Petzold 


EGA has 128K, it can hold two fonts. A 
64K EGA is limited to one font. Usually 
only one of these fonts is active at any one 
time, but you can tell the EGA which one 
you want to be active by using a simple 
BIOS call. 

In addition, you can select any two of 
the four fonts to be active at the same time 
on the same screen. Instead of a normal 
256-character set, this lets you use a 512- 
character set. Since the ASCII code for 
each character is still limited to I byte, 
something else outside the character code 
has to specify which font is to be used for 
each character. 

This “something else” is the attribute 
bit that normally indicates foreground col- 
or intensity. Instead of (or in addition to) 
making a character high intensity, this bit 
selects the alternate font. Thus if your 

■ An EGA with 256K can 
store four 256-character 
fonts in its memory. You 
can select two to be 
active at any one time. 


word processor can display all 256 normal 
characters and can also use high intensity 
to represent boldface on the screen, you 
can use boldface instead to select an addi- 
tional 256 different characters on your 
screen. 

You may have noticed that in the font- 
loading examples shown so far, register 
BL was always set to zero. Register BL 
specifies what the EGA BIOS calls the 
“Block to Load.” This register can be set 
to any value from 0 through 3, and it corre- 
sponds to the four fonts you can load into 
an EGA equipped with 256K. If the value 
of BL is set to 1 , the font is loaded into 
block I instead of block 0. Since block 0 is 
normally used for both low-intensity and 
high-intensity characters, you won't see a 
change in your display until you instmct 
the EGA to use the intensity bit to select 
the alternative font. 

An example will make this clearer. 
Let's go back to EGAITAL (Figure 1), 
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Average Rainfall 
Inches Per Year 


Plantronics Mode 


EGA Mode 


Finally An EGACai 
Responds Tblib 


Introducing The Paradise 
AutoSwitch" EGA Card. 


You’ve decided you want 
an EGA Video Card because 
it offers the best quality 
text with high resolution 
color graphics. The problem 
is that older versions of 
popular software, like Lotus 
1 A (and some current 
versions too) won’t work with 
the EGA standard. That’s a 
problem because in the 
course of your workday you’ll 
need to use software written 
for different video modes. 

Paradise has the answer. 
The Paradise AutoSwitch 


EGA works with every pop- 
ular PC video mode. And 
is smart enough to switch to 
the right mode every time 
you change programs. 
Automatically. 

AutoSwitch. 

Only Paradise has it. 

The Paradise AutoSwitch 
EGA changes video modes 
automatically to work with 
your software. No Mode com- 
mands. No special software 
to run. On RGB monitors it 
“autoswitches” between 
EGA CGA (IBM Color 
Graphics) and Plantronics 
modes; on monochrome 


monitors between EGA, 
MDA(1BM Mono Text) and 
Hercules modes. The 
Paradise AutoSwitch EGA 
runs any PC software you 
want Immediately. 
Automatically. That’s some- 
thing ordinary EGA Cards 
can’t do. 


Runs all EGA CGA MDA 
and Hercules Software 
with true h^u•dware level 
compatibility. 

Tme hardware compatibility 
makes the Paradise Auto- 
Switch EGA Card different 
from other EGA Cards. No 
other EGA Card offers the 


TVadenttitefaradae. AutoSwitch EGA Card-ltodMeSyitBra^tricLofagl-2-34i3tusDRgkynientCotpofatk«RegrtBferiirariwrLarit-lRMqnip matwm Rii!Qfi»«Mj><*h tf|f^CoTp:wtBn 




d That AutomaticaUy 
urEveryMode. 
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6845 CRT controller included 
in the IBM Monochrome, 
IBM Color and Hercules 
Cards The Paradise-designed 
PEGA video controller chip 
has the equivalent of a 6845 
inside. That means when 
the Paradise AutoSwitch EGA 
runs EGA software, it’s an 
EGA card; when it runs IBM 
Color Graphics (CGA) soft- 
ware, it’s a CGA card; when it 
runs Hercules software, it’s 
a Hercules card. No “batch 
files,” special software or 
complicated installation. No 
incompatibility hassles. 

EGA with true 6845 hard- 
ware compatibility. Only 


from Paradise. 


The Simpler the Better. 

Paradise’s exclusive Auto- 
Switch feature and true 6845 
hardware compatibility 
make using the Paradise 
AutoSwitch EGA simple and 
hassle free. The Paradise- 
designed single chip EGA 
video controller makes 
possible all this functionality 
and intelligence on a short 
card. In fact, even the users 
manual is short Only 24 
pc^es. 

The Paradise AutoSwitch 
EGA Card. Just what you 
would expect from the Video 


Technology innovators. 

PARADISE 

SYSTEMS. INC 



Cofn9ut*r« an4 Commwntealiafia 


Your first color monitor should 
be good enough to be your last. 



SEC introduces the only 
color monitor you need. 
Superb resolution plus 
Multisync for across-the- 
board compatibility with all 
three PC graphics boards 
made by IBMf for business 
graphics, CAD/CAM, 
computer art, and text. 

Now there’s one high 
resolution color 
monitor that does 
i things your way. 

■' The Multisync™ 
monitor from NEC. 

It gives you the 
best color resolu- 
tion available at 
the price. 

• Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


Compath * 

bility with 

the IBM^ 

Enhanced 

Graphics 

Adapter 

Board 


• Multisync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with all 
color graphics boards that 
are fully compatible with the 
IBM PC, PC/XT, and PC/AT, 
now and in the future. 

• Full implementation of 
high resolution graphics 
software for business and 
other applications, now 
and in the future. 

• And color capability 
limited only by the board 
being used. 

See Things Our Way 
Until now, you had to choose 
different color monitors for 



The Intelligent Monitor’ 



compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn’t know which 
way to look. 

The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 


It’s the one color monitor that 
does everything your way. 


Compati- 
bility with 
the IBM^ 
Color 
Graphics 
Adapter 
Board 




^ All that, priced at just 
't iW $79a All from NEC, i 


$79a All from NEC, a 
name respected around 
-gel'll the world for advanced, 
reliable products backed 
by nationwide service. 


Compati- 
bility with 
the IBM* 
Profes- 
sional 
Graphics 
Adapter 
Board 



But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor’s capabilities. Then 
draw your own conclusions. 

For information dial 

l-800-44^4700 


NEC HOME ELECTRONICS (U.S.A.) Inc. 
Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village, IL 60007 

NEC 
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which loads an italic character set. EGA- 
ITAL can actually take a parameter that 
specifies the block (0 through 3) into 
which to load the font. If no parameter is 
specified, it loads the font into block 0. But 
now try running 

EGAITAL 1 

Earlier, when we ran EGAITAL with no 
parameter, the text on the screen became 
italic. Now, nothing happens. The italic 
font has been loaded into the EGA memo- 
ry, but in block I instead of block 0. Block 

0 still contains the normal font. 

Now we have to tell the EGA two 
things: first, that we want block 0 to be 
used for low-intensity characters and block 

1 to be used for high intensity; second, that 
we want to suppress the normal use of the 
intensity bit in the attribute byte. 

Figure 1 1 shows a program called 
EGAS 1 2 that will do this. It takes two pa- 
rameters that may range from 0 through 3. 
The first parameter indicates the font to use 
on low-intensity characters; the second is 
the font to use for high-intensity charac- 
ters. If you execute 

EGA512 0 1 

anything that is high intensity on your 
screen will become low-intensity italic. 
Anything that is low intensity will remain 
the same. 

To prove this, execute TESTS 1 2. 
shown in Figure 12. This program prints 
two lines, one in low intensity and one in 
high intensity. The high-intensity line will 
not be high intensity, but. rather, will be 
italic. Now, if you execute 


N BSA512.COK 


A 111 

NOV 

BL, [USD) 

I 1st PacsBsttr 

AND 

BL,I3 

I Lowtr 3 bits 

NOV 

BR, {II6D] 

I .2nd Parsastsi 

AND 

BH.I3 ' 


NOV 

CX,BX 

t Bsv* in CX 

SBL 

BH.l 

t Shift BH uet 

SHL 

BR,1 


ON 

BL.BB 


NOV 

AX. 1113 

t Set block spec. 

INT 

11 

NOV 

BX,IP12 

1 Enable all planes 

CNP 

a.,CB 

I but only If 

JB 


t blocks are equal 

NOV 


1 Otherwise low 

NOV 

AX, 111! 

} Enable planes 

INT 

11 

INT 

21 


R <3 

38 

H 

0 




Rgure 1 1 . EGA5 12 lets you use a5l2- 
character set based on the foreground intensity 
bit of the attribute . 


N TESTS12.C0N 


A 111 

NOV 

AH, IP 

1 Get video page 

INT 

11 

NOV 

AH. 13 


INT 

11 


NOV 

BP, 1121 

String 1 

NOV 

CX.IIIF 


NOV 

BL.I7 

Attribute 

NOV 

AX. 1311 

Mtite String 

INT 

11 

NOV 

AH, 13 


INT 

11 


NOV 

BP, 1137 

String 2 

NOV 

CX,II1I 

NuBber of chars 

NOV 

BL.IP 


NOV 

AX, 1311 

Nrite String 

INT 


INT 

21 


06 

*Low Intensity*, ID, lA 

06 

*Higb Intensity*. ID. lA 

R CX 

47 

H 

Q 




Figure 12. TESTS i 2 prints two strings in low 
and high intensity to test or demonstrate a5I2- 
character set. 


EGA512 1 0 

everything in low intensity will be italics 
(the block I font), and everything in high 
intensity will be the normal font (block 0). 

Finally, 

EGA512 0 0 

turns everything back to normal. It makes 
both low intensity and high intensity have 
the same font. The EGAS 1 2 program 
checks if the two parameters are the same 
and, if so, restores the meaning of the attri- 
bute bit to specify high intensity. 

If your word processor works in text 
mode, does on-screen display of bold- 
face, and doesn’t reset the video mode on 
entry, ay executing 

EGAS 12 0 1 

and see if you can get italic in your word 
processor instead of boldface. (Of course, 
then you have the problem of printing 
those extra 2S6 characters on your printer. 
But this is an article about video. Your 
printer is a whole other problem. ) 

You may be distress^ at losing a high- 
intensity character display when you use 
the 512-chatacter set, but there’s a way 
around that, trx). In part I, I showed you 
how to use the EGA palette registers to 
map the 4-bit IRGB code into a 6-bit 
rgbRGB code. With this technique you 
can map the low-intensity IRGB codes 
(where the "I” intensity bit is 0) into high- 
intensity rgbRGB codes. The only thing 
you’re really limited to with a 512-charac- 
ter set is 8 foreground colors instead of 16 
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for the two fonts, since only the RGB bits 
of the attribute (and not the I bit) are used 
for foreground intensity. Using the palette 
registers, you can map these into anything 
you want. 

Another alternative to restoring high- 
intensity foreground is to invert ail the bits 
of the two fonts and use another BIOS call 
(AX = I ()03h and BL = 0) to enable back- 
ground intensity instead of blinking. Now, 
since your characters are really back- 
ground, you have all 16 colors available 
for the two fonts. Your background is now 
limited to 8 colors (which is normal), and 
you can’t use hardware blinking. 

The underline on the monochrome dis- 
play presents another problem. If you de- 
cide to remap palette registers to give yrxi 
low and high intensity for each font, you’ll 
be able to use an underline only in either 
low or high intensity, but not both. 

THE POOR MAN’S FONT EDITOR 

Now that you’ve seen how you can load 
fonts into the EGA, you may want to cre- 
ate your own fonts. There are two ways to 
do it. You could start off with a piece of 
graph paper, draw each character by color- 
ing in the appropriate blocks, translate 
each row of dots into a two-digit hexadeci- 
mal number, and then type these numbers 


■ To create your own 
fonts, we’ll be turning 
your text editor 
into a font editor. 

into a file. This is the long way. 

It’s easier to use an on-screen “font edi- 
tor” program. You can then begin with an 
existing font and make modifications to it. 
Of course, font editors can be complex, 
but we’II be taking an inexpensive ap- 
proach by turning your own text editor into 
a font editor. You’ll be editing an assem- 
bly language file that contains a series of 
assembler "DB” statements. You can 
then convert this file back into bytes with 
the IBM or Microsoft Macro Assembler. 

Figure 13 shows a program called 
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FONT2DB that retrieves an existing EGA 
font and translates it into these DB state- 
ments. The file created by this program is 
quite long: there are 2S6 characters and 14 
bytes per character (for the 8 by 14 font), 
and each byte uses one line. The bytes are 
shown in binary format as Os and Is, so 
you get a visual representation of the font 
on your screen. Although FONT2DB is set 
up to list the 8 by 14 font. I’ve also shown 


N FONT2CS.COfl 


A lt« 



NOV 

BH,I3 I 

83 for 8x8 Pontl 

NOV 

AX, 1138 


INT 

1* I 

ESiBP points to font 

NOV 

CX,I188 1 

NtsBbsr of chacactocs 

NOV 

BR,tE I 

88 for 8x8 Pont! 

B8> 



NOV 

DH, (BP+81 

I 1 Get Byte 

INC 

BP 

I Point to next 

NOV 

BL,88 

1 8 bits 

NOV 

DI,813C 

I Destination 

NOV 

BYTE FTR 

[Dl] , 88 } Zero it out 

Aa 

oa,l 

j Get the bit 

ADC 

BYTE FTR 

[01] ,38; Put in 8 or 1 

INC 

DI 

; Next bit 

DSC 

BD 

; Bit counter 

JNZ 

•116 

; Loop around 

NOV 

DX,il3» 

} Point to output 

NOV 

AS, 89 

; And print it 

INT 

21 


DSC 

BH ) 

Bytes per cbaracter 

JNZ 

• 18c 1 

Loop around 

NOV 

DX,814S 1 

Print out return 

NOV 

AN, 89 


INT 

31 


LO09 

• 18A 1 

Get next character 

INT 

28 


oe 

*0e 812345676*, 80, •A,"!' 

R CX 



48 

M 



Q 




Figure 13. FONT2DB prints an EGA font in 
binary format so that you can use your text 
editor to customize your own fonts. 


in the .SCR file which values to change to 
use it for the 8 by 8 font. 

If you simply execute 

F0NT2DB 

you’ll get a listing of the font on your 
screen. By redirecting standard output, 

F0NT2DB >MYFONT 

the font will be saved in a file called MY- 
FONT. Now you can load MYFONT into 
your text editor, turn off insert mode, and 
make changes to the font by replacing Os 
with Is where you want a dot, and Is with 
Os where you don’t want a dot. 

To change the font height, simply de- 
lete or add lines. You ean use from 1 to 32 
lines per character, but make sure each 
character has the same number of bytes, or 
your font will look quite strange. 

After you’ve created your own font, the 
next step requires the IBM or Microsoft 
Macro Assembler. A shell program called 


FONTLOAD. ASM is shown in Figure 14. 
The INCLUDE statement includes your 
edited font in the assembly. For more ver- 
satility, you may want to assemble your 
fonts independently and rewrite the loader 
program to load them ftom disk files. 

INTRODUCING EGA GRAPHICS 

So far, in both parts of this article. I’ve 
shown you EGA features that you can use 
in text modes. (And you thought you 
bought your EGA for better graphics!) 

Programming graphics on the EGA is 
no picnic. If you are interested in creating 
graphics applications for the EGA, you 
should seriously consider using a ‘ ‘virtual 
device interface,” such as that found in 
Microsoft Windows or IBM’s Graphics 
Development Toolkit. The Graphics De- 
velopment Toolkit, for instance, contains 
routines that can be accessed from IBM 
Pascal, IBM FORTRAN, IBM BASIC 
compiler, or Lattice C (but not the BASIC 
interpreter). Also, both the BASICA inter- 
preter in IX)S, Version 3.2, and Microsoft 
QuickBASIC, Version 2.0, support EGA 
graphics. 

If you have lots of time to while away 
waiting for your screen to be painted, you 
could also use the BIOS for graphics. The 
EGA BIOS supports the same Read Dot 
and Write Dot function calls supported by 
the system board BIOS for the CGA. The 
only difference is that register BH must 
contain the video page. The BIOS Write 
Dot call is extremely slow, about 0.5 milli- 
seconds per dot on a normal 4.77-MHz PC 
or XT, so it takes a little under 2 minutes to 
refresh an entire 640 by 350 screen in the 
simplest case. Figure 15 shows the pro- 
gram (called WRITEDOT) that 1 used to 


f FONTLOAO.A8N 

Loads a custoaiicd font 

C8BG 

Seqeent 

Assuae 

CBlCSEG, DStCSEG, 

E81C8BG 


Oro 

818Bh 


tntryi 

Nov 

AX, 1188b ; 

Load font 

Nov 

BH, 8Bh } 

Bytcs/Char 


NOV 

BL, 88h 

Block 


Nov 

CX. 8188b 1 



Nov 

OX, 88886 ; 

Start Oiar 


Nov 

BP, Offset Pont ; 

Address 


Xnt 

18h 



Int 

38h 


Pont 

Label 

Byte 


Include 

NY PONT 

; Tour font file 

naae 9000 bare 

C8BC 

Ends 

End 

Entry 



Figure 14. FONTLOAD loads a customized 
font in the format produced by FONT2DB . This 
program requires a Macro Assembler. 


time this. You can see for yourself how 
bad it is. 

If none of these methods is good 
enough and you want to program your own 
graphics, you’ll be writing directly to the 
video memory and programming the EGA 
registers. There is no better way to learn 
EGA graphics than to dig into the EGA 
Technical Reference and sweat it out. I’ll 
show you some basics to get you started. 

You’ll get the fastest graphics routines 
by programming in assembly language. 
You can also program EGA graphics rou- 
tines directly in any high-level language 
that supports BIOS calls, register output 
commands, and direct access of memory 
in a far segment. 

Probably the best high-level language 
for programming EGA graphics is C, and 
that is what I’ve used in the EGADEMO 
program shown in Figure 16. This pro- 


N WRITEDOT. CON 


A 188 



NOV 

AX, 8818 

Set video node 

INT 

18 

to 16 

SUB 

BH,BH 

Page 8 

SOB 

0X,DX 

Row 8 

SUB 

CX,CX 

Coluen 8 

NOV 

AL,81 

Blue 

NOV 

AH,8C 

Write Dot 

XNT 

18 


INC 


Next Colusin 

CHP 

CX,82B8 

See if 648 

JB 

81BB 

If bolow, loop 

INC 



CHP 

DX,81SE 

See if 358 

JB 

8189 

If below, loop 

NOV 

AX,8883 


INT 

18 

to 3 

INT 

28 

Tc rains te 

R CX 



26 



H 



Q 




Flgure IS. WRITEDOT demonstrates that the 
speed of the BIOS Write Dot routine makes it 
unsuitable for most graphics applications. 


gram assumes your EGA is connected to 
an Enhanced Color Display. EGADEMO 
sets the video rraxle to 16, displays 100 
random rectangles on your screen, sets the 
video mode to 16 again, and displays an- 
other l(X) random rectangles by XORing 
(exclusive ORing with the colors already 
on the screen). It then sets the video mode 
back to 3. 

EGADEMO was written for Microsoft 
C, Version 3. Library functions that corre- 
spond to int86 and outp may be differ- 
ent for other C compilers, and so also may 
be the use of a far pointer for directly ac- 
cessing the screen. 

With Microsoft C, Version 3.(X), the 
program can be compiled thus: 
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$ 2000 ? 

That's Too Darned High! 


Why should a CAD package cost more than a Word 
Processor? It shouldn't! Lots of people ask how we can 
offer a CAD system as good as ProDesign II at a price as 
low as $299. It's easy. A PC Software Package does not 
cost $2000 to manufacture. It doesn't even cost $200. It 
makes us ask the questions, "Why do comparable CAD 
packages cost $2000 and more? " "What makes a CAD 
package cost more than a Word Processor? " 

ProDesign II doesn't. ProDesign II is the complete 
CAD package you get for $299. With ProDesign II. you 
get such advanced features as Auto Dimensioning, Area 
Fill, Fillets, Mirroring, Isometrics. Curve Fitting, Object 
Snap, Attributes, Drawing Merge, and many, many more. 
Features once available only for $2000 or more. Features 
you get at no extra charge with ProDesign II. 

But there is another, very important reason you 
should get ProDesign II. ProDesign II is very unique 
among CAD packages. It is easy to learn and use. When 
we call ProDesign II "The Easy To Use CAD System", 
we're not joking. You will be productive with ProDesign II 
in an hour or two instead of a week or two. 

What else does ProDesign II offer? Compatibility. 
Compatibility with over 100 printers. Compatibility with 


over 50 plotters. Compatibility with most graphics adapt- 
ers. digitizing tablets, and mice. Compatibility with most 
display adapters. Compatibility with any software that can 
produce HP plotter commands. Compatibility with main- 
frame CAD systems (IGES). All at no extra charge! (You 
can also get an AutoCAD Interchange Utility for $99 that 
converts drawings to or from the AutoCAD format.) 

What additional hardware do you need? None! An 
IBM PC compatible and 51 2K RAM are all you need. 
ProDesign II produces high resolution drawings on your 
dot matrix printer - better than .005" resolution on an 
I BM/Epson compatible printer. And you don't have to get 
a mouse or digitizing tablet. ProDesign II is designed for 
easy and efficient keyboard use. You won't even need a 
math coprocessor, although it is supported. From a small 
drawing on a dot matrix printer to an E-Size drawing on a 
large plotter, ProDesign II is the one to use! 

ProDesign II — Affordable. Compatible, and Usable! 

Where do you get it? See your local dealer or contact: 
American Small Business Computers 
118 South Mill Street 
Pryor, OK 74361 

918/825-4844 TELEX 9102400302 


PRODESIGN II — ONLY $299! 
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No one’s ever had 
Bub then no one’s ever 


(4 We typed in at 
a prompt: ‘Who works 
In administration?’ 
‘List the total salaries 
for the sales 
department.’ 

handled these 
questions without 
further prompting. 99 

“O&A” comprises menu-driven, 
integrated word processing and data- 
base functions. . .and adds to that 
a smart query language that gets even 
smarter as time passes. That's pretty 
special!' 

“At the heart of the Q&A system 
is the Intelligent Assistant* Q&A is 
delivered with a 400-word vocabulary 
and a utility that enables you to 
'teach' the Intelligent Assistant all 
about a given database!' 

“Once you describe your data- 
base to the Intelligent Assistant it's 
ready to go to work for you!' 

“First Q&A parses a request 
and attempts to understand it based 
on its own vocabulary and its past 
experience. If it can't understand a 
word or phrase, it asks for more 
information from you until both sys- 
tem and you agree that the intent is 
clear. After it delivers the requested 
report, it remembers the discussion so 
that the next time similar phrasing 
and vocabulary are used, it will not 
have to ask for clarification!' 

“Is Q&A smart enough to stand 
in for the microsystems specialist on 
the weekends? Can the untrained 
boss actually sit down and have a 
meaningful discussion with his data- 
base management software? Our 
experiments certainly support 
that view!' 

“For the 80% of data management 
tasks that can survive in the world 
of flat files, Q&A seems to provide a 
uniquely functional answer. Its 
designers have done well!' 

—Richard Aarons 
PC Magazine, March 19, 1986 


44Blends Software 
Publishing’s ease-of-use 
methodology with 
features more 
common to heavyweight 
data managers. 99 

“Intended for those who want 
ease of use without sacrificing versa- 
tility, Q&A has the look and feel of 
the pfe: products but is easier to useP 

“pfe: veterans can be up and 
running in short order with Q&A's 
single-file data manager. Further 
examination, however, reveals flexi- 
bility more akin to data management 
heavyweights dBASE III or R:base 

iooor 

“Q&A. . . benefits greatly from 
a natural language interface. That 
interface, called the Intelligent 
Assistant, is an artificial intelligence- 
based front end that enables you to 
issue commands to the data manager 
in plain English phrases? 

“The Assistant's real strength 
is the ease with which it lets you ask 
complex questions like Show the 
electrical engineers with a salary 
between the average and maxi- 
mum. The Assistant will gather 
data on the salaries of all the elec- 
trical engineers in the database, figure 
the average and the maximum, and 
report the results. You get three 
separate functions from one query, 
and you don't need to program the 
database for the mathematical 
calculations? 

“Symantec also had the foresight 
to include a host of conveniences 
usually found only in more ambitious 
programs: a keyboard macro facility 
for storing and recalling frequently 
typed commands or phrases, plus 
utilities for importing and exporting 
data and copying, renaming, and 
deleting files? 

—Jim Held 
PC World, April, 1986 



"Q&A smoothly Integrates a word 
processor, file manager, and report 
generator to form a productive, even fun, 
business application tool. Its Intelligent 
Assistant feature uses artificial Intel- 
ligence technology to dramatically 
reduce the learning overhead. Useful, 
reasonably priced, well-made, not copy- 
protected. Q&A is recommended." 

"The word processor and data 
manager are Q&A’s two primary modules. 
Each of these applications Is suffi- 
ciently powerful to compete by itself 
with popular word processors and data 
managers!' 

“Although Q&A's word processor 
Is a stand-alone application, it Is also an 
Integral part of the data manager. . . 
Moving from one to the other Is only a 
matter of a few keystrokes! ' 

"One of the slickest features of 
the word processor Is the print envelope 
command. If you type a letter, you do 
not have to type the address a second 
time In another file to print the address on 
an envelope. Q&A reads the letter, finds 
the address, then spaces the address 
properly for a business-size envelope!' 

“Form generation is a breeze. . . 

You can draw boxes, center lines and set 
tabs . . . And you can create custom 
help screens for every field, which can be 
Important In an environment where 
several people may be using a database!' 

-Keith Thompson 
InfOVUbrld, January 13,1986 


reviews IDse these, 
had a database ]ike this. 


UQ^A seems to me 
the quintessential 
manager’s product. W 

“A near perfect tool for people 
who want to use their PCs to poke 
around in customer lists, personnel 
lists, produa Usts, and who also 
need to write reports and letters, all 
in the interest of doing their jobs 
better and more easily. 

“In fact, couple Q&A with a 
power spreadsheet like 1-2-37 and 
a sophisticated organizer and to-do- 
list keeper likeThinklhnk or Ready!, 
and you've got very nearly the ideal 
manager's software kit!' 

“An essential element of a 
good manager's software is that the 
person who's going to use it doesn't 
need to know much about it!' 

"Say I'm a broker in a securi- 
ties firm. I want to have access to 
lists of my customers, salespeople, 
current buy-sell recommendations. 
I'll want customers' buying histories 
and performance figures for the 
salespeople. And that information 
needs to be updated frequently, 
possibly daily. 

"But what I don't want to do is 
spend a few days setting up those 
databases. 

"What I want is to sit down at 
the computer for a few minutes, set 
up some input screens, then hand 
the inputting job to an assistant. 

“Managers of the world, I give 
you Q&A!’ 

“When you reach into Q&A's 
'Intelligent A^istanf you see why 
Q&A’s such a hot tool for managers. 

“The Intelligent Assistant 
query mode lets you use some very 
sloppy phraseology to get back very 
useful information. You'll need to 
define your more casual terms once, 
but thereafter, specifying search 
criteria is ridiculously easy.” 

—Jim Seymour 
PC Week, January 21, 1986 


(4 Q&A's dotobase and 
word processor odd 
features without giving up 
ease-of-use.99 

“O&A includes among its 
many attractions not only the 
file manager and a report 
generator to extract 
information from those 
files and print it out as 
desired, but a quite use- 
ful word processor inte- 
grated into the package as well. 

“The word processing seg- 
ment of the software can, in fact, be 
used by itself. . .All of these fea- 
tures take the ‘what you see on the 
screen is what you get on paper' 
form7 

“Information from O&A 
files can easily be merged into 
documents produced by the word 
processing segment of the pro- 
gram. Consider, for instance, the 
ubiquitous form letter. All that is 
needed to generate the individually 
addressed copies of such a letter is 
to insert an asterisk as a marker on 
either side of the field name cor- 
responding to an entry in the 
database. 

“For example, entering ‘Dear 
•title* ‘last name*' at the beginning 
of the letter would result in the 
automatic salutations ‘Dear Miss 
Willard', ‘Dear Mr. Lewis’, and so on 
throughout the whole gamut of 
individuals chosen to receive the 
letter.” 

— Erik Sandberg-Diment 
The New York Times, March 9, 1986 



44Highest comparative 
rating ever.W 

"QSA, the new file management and 
word processing program has earned the 
highest comparative rating ever awarded 
by Software Digest." 

"Q8A's superior user inter- 
face and extraordinary 
number of features rocketed 
the program to its record- 
breaking score, proving 
that a program can be 
both easy and powerful" 
"Manual is easy to under- 
stand, weii organized, with 

excellent examples!' 

"Excellent explanation of program 
commands and functions!' 

"Easy to enter/modify data in a record!' 

"Easy to change an existing file's 
record structure!' 

"Easy to search for a record using 
single criterion or multiple criteria!' 

"Easy to merge databases!' 

-Software Digest, February, 1986 

•Q&A is a database integrated with a report 
generator, word processor and spelling 
decker Its natural language interface, the 
Intelligent Assistant, lets you run the database 
by typing in instructions and requests in 
r^ English sentences Q&A runs on all IBM 
PCs and compatibles with 512K or more 
of RAM and dual floppies or a hard disk 
For complete product information and the 
dealer nearest you, call 1-000-441-7234. 
(InCA 1-800-626-8847). 

Q&A ISA trademark of Symantec Corporation 1-2-3 
ts a trademark oi Lotus Derebpment Corporation 
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MSC EGADEMO /Ze; 

LINK EGADEMO: 

The /Ze parameter is necessary to enable 
the bold far keyword. 

GRAPHICS MEMORY ORGAMZA- 

nON When you program graphics on 
the EGA. you'll be writing direetly to the 
screen meimtry. This memory is organized 
differently from the memory in CGA 
graphics nuxJes. So let's first review what 
we know afxtut the CGA and see how the 
EGA is different. 

In the CGA-compatible graphics modes 
(4 through 6). the display memory oecu- 
pies I6K. beginning at segment address 
BSOOh. In medium-resolution modes (4 
and 5). the .120 dots of each scan line re- 
quire 80 bytes. Each byte represents 4 pix- 
els with 2 bits each for the four colors. In 
high-resolution black-and-white mode 6. 
the 640 horizontal dots alsr) require 80 
bytes, each byte representing 8 pixels. In 
cither ca.se. I6.(XX) bytes ate required for 
the 2(X) scan lines. The only complication 
is that all the even .scan lines are at the top 
of this memory, followed by all the rxid 
.scan lines. 

The display memory in EGA graphics 
mtxles I.I through 16 (Kcupies the 64K 
segment beginning at segment address 
AOOOh. In graphics mtxle 16 t.I.SO scan 
lines with 6^) dots each and 16 colors), 
one screen's worth of data requires 80 
bytes per scan line times 350 scan lines 
times 4 (for the 16 colors), or 1I2.(KX) 
bytes. Two video pages are available, 
bringing total memory to 224.0(X) — just 
below the maximum 2.56K on the EGA. 

This 256K of display memory fits into a 
64K memory space by being organized 
into four 64K color planes. The four color 
planes represent the blue, red, green, and 
intensity bits that define the 16 colors. 

Each of the four color planes is addres.scd 
the same way. You specify which color 
plane you want to write to or read from by 
using the EGA registers accessible through 
output ports. 

The byte at address AOOOiOOOO is the 
leftmost 8 bits in the first scan line of the 
display. The byte at address ACXX):(XX)I is 
the next 8 bits in the top scan line. For 
graphics mtxles 14 thttrugh 16. the byte at 
address A(XX):()05() is the first 8 bits in the 
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second scan line. For graphics mtxle 13. 
the second scan line begins at address 
A(XX):(X)28. The most significant bit al- 
ways represents the leftmost dot. 

Althtmgh the division of EGA graphics 


memory into identically addressed color 
planes initially appears clumsy, it has 
some distinct advantages. Since you can 
write to all four color planes simultaneous- 
ly, you can actually write up to 32 bits of 


/* EGADEMO. C — Compile with Microsoft C Version 3 with /Ze parameter 

to enable "far” keyword. Programmed 1:^ Charles Petsold. */ 

•include <do8.h> 

•define MAXROWS 350 
•define MAXCOLS 640 
•define COLBYTES HAXCOLS/8 

•define GftAPOUT( index, value) { outp(0x3CB, index) » outp(0x3CF, value) ; ) 
•define SWAP(a/b,temp) ( temp > a ; a • b ; b ■ temp ; ) 

mainO ( 


8etvldeoniode(16) ; 
randomrect (0) ; 
se t V i deomode (16 ) ; 
randomrect ( 0x18) ; 
setvideomode (3) t 
} 


setvideomode (node) 
int mode ; 

• { 

union REGS tegs t 

regs.x.ax - mode j 
int86{0xl0, Sregs, Sregs) ; 

randomrect(fnct) 

int fnct } 

{ 

unsigned int i. 


/* Draw colored rectangles */ 
/* Rectangles with XORing */ 


/* Sets video mode */ 


/* Draws 100 rectangles V 


rl, cl, r2> c2, temp ; 


/* Function Register */ 


GRAFOUT(3, fnct) ; 
for (i - 0 } i < 100 ; i4-f) ( 

rl * randO % MAXROWS ; r2 > randO % HAXROHS ; 

cl - randO I MAXCOLS ; c2 - randO % MAXCOLS ; 

if (rl > r2) SWAP (rl, r2, temp) ; 

if (cl > c2) SWAP (cl, c2, temp) t 

rect(rl, cl, r2, c2, randOtl6)i 


) 


1 


rect(rl, cl, r2, c2, color) 

unsigned int rl, cl, r2, c2, color ; 

{ 

char far *addr * (char far *) {0xA0000000L 

int numrows • r2 - rl ; 

int numcols ■ (c2 >> 3} (cl » 3) - 1 


char Imask 
char mask 
register row. 


■ 0xFF » (cl t 7) I 
• “(0xFF >> (c2 k 7)) i 
col } 


/* rl <» r2 and cl <- c2 •/ 


00LBYTB8*rl + (cl»3)) ; 
/* Number of cows */ 
/* Number of columns 

/* Mask for left */ 
/* Mask for right V 


if (numcols < 0) ( 


Imask mask j 
mask • numcols ■ 0 


GRAFOUT(0, color) ; 
GRAFOUTd, 0X0F) ; 


for (cow ■ 0 } cow < numrows } cow-f-f) ( 
GRAF0UT(8, Imask) j 

•(addr+'f) *■ 1 j 
GRAFOUT(8, 0xFF) ; 

for (col * 0 ; col < numcols i col+-f) 
*(addr++] a- 1 ; 

GRAPOUT(6, mask) ; 

•(addr+'f) 4* 1 > 

addr +■ COLBYTES - 2 - numcols ; 


/* Adjustment for small rows 


/* Set/Reset Register •/ 

/* Enable Set/Reset Register 


} 

GRAFOUT(0, 0) } 
GRAFOUTd, 0} ; 
GRAFOUTIB, 0xFF) 
) 


/* Bit Mask Register 
/* Left side V 


/* Middle part V 


/* Right side V 
/* Next row V 


/* Set/Reset to normal */ 
/* S/R Enable to normal V 
/* Bit mask to normal */ 


Figure 1 6. EGADEMO is an EGA graphics demonstration program written in C that draws 
random rectangles on the screen . 


PRODUCTIVITY 


data (8 bits of four colors) by writing 1 byte 
to the display memory. Partially for this 
reason, the wrong way to program EGA 
graphics is to start off with a simple 
“Write Dot” routine and base all oAer 
graphics routines on this one function. 
You’ll get much better speed if you try to 
take advantage of the EGA’s memory or- 
ganization rather than work against it. 

HOW EGADEMO WORKS EGA- 
DEMO illustrates the use of four of the 
EGA’s graphics registers, Programming 
these registers correctly is necessary be- 
fore you write graphics information to the 
display memory. These use the GRAF- 
OUT macro. In each case an index value is 
fust written to output port 3CE. This de- 
fines which register we want to write to. 
Next, the value we want to write to that 
register is written to output port 3CF. Oth- 
er EGA registers have different port ad- 
dresses and work differently. 

The fust use of these registers is in the 
randomrect The value written to the 
Function Register (with index equal to 3) 
tells the EGA whether any data written to 
the display will be written without modifi- 
cation or will be ANDed, ORed, or 
XORed with the data already there. EGA- 
DEMO draws 100 rectangles without 
modification and 100 more with XORing. 
You can also program this register to rotate 
data being written to the display. 

The rect function programs the 
Set/Reset Register with the color of the 
rectangle and also programs the Set/Reset 
Enable Register to enable the set/reset 
function for all four color bits. This is not 
the only way to handle color on the EGA, 
but I’ve found it to be the most convenient 
for solid fills. 

The rect function also programs the 
Bit Mask Register. Since 1 byte of the 
EGA memory encompasses 8 horizontal 
pixels, you olten need to protect some pix- 
els from modification. Any bit in the Bit 
Mask Register set to 0 protects that bit 
from modification when you write to the 
display if that memory location has just 
been read. 

Let me elaborate. When you read a byte 
at a particular address from EGA memory, 
the contents of all four color planes at that 
address are latched internally in the EGA 
hardware. This is a total of 32 bits, 8 in 


each color plane. When you write a byte at 
an address, either the contents of these 
latches are written back to memory if the 
corresponding Bit Mask Register bit is 0, 
or something else is if the bit is 1 . In the 
rect function, the data written to each bit 
where the Bit Mask Register is set to 1 is 
the color value in the Set/Reset Register. 

The rect function uses the Bit Mask 
Register for the left and right sides of the 
rectangle. This allows for rectangles that 
may not start or end on a byte boundary, 
since we want to protect the data to the left 
and right of the rectangle. 

The C statement 

*(addr-i- + ) &= 1 

appears three times in the rect function: 
for the left side of the rectangle, the central 
part, and the right side. This statement 
looks as if it’s ANDing the contents of the 
video memory with I , but it’s really not. 
All this statement has to do (besides in- 
crenment the address when it's done) is 
read a byte to latch the internal EGA regis- 
ters and then write a byte to write the 
Set/Reset color value to the unprotected 
bits. The value we actually read or write 
out makes no difference. All we have to do 
is perform a read and a write. This state- 
ment happens to do it very quickly. 

(Watch out for your compiler, howev- 
er. I originally had a 0 at the right of the ex- 
pression shown above, but Microsoft’s C 
compiler “optimized” the statement to 
write only a 0 to memory! That would be 
OK in most cases, but not for the EGA.) 

As I mentioned earlier, using the EGA 
Set/Reset Register is not the only way to do 
this, but it does indicate some of the 
strangeness involved in programming 
graphics for the EGA. The Write Dot rou- 
tine in the EGA BIOS uses a different (but 
no simpler) approach involving the Map 
Mask Register. Having these two exam- 
ples in front of you will help when you start 
exploring the EGA registers. 

But as we’ve seen, there is much in the 
EGA to explore without getting anywhere 
near graphics. While the EGA will help 
make the transition to graphics-based soft- 
ware mote pleasant to us, it opens up mote 
potential in character modes as well. lifl 


Charles Petzold is a contributing editor of 
PC Magazine. ■ 
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Your System 


Capability 

Capability 

Capability 

Capability 

Economically 


With the Wheatstone 
85-Thousand 
Expansion Unit 



• 6 Card Slots 

• Accepts 2 Winchester Disk Drives 
(Optional) 

• Cable Access with 4 “D" Connectors 

• Independent Power Supply 

• Indicators for Disk & Power Status 

• High Volume Cooling Fan 

• Compact. Rugged Construction 

Now you can utilize the huge number 
of add-in cards available for the IBM 
PC* or compatibles. A host adapter card 
and cabling (included) will, when 
installed In your IBM PC or compatible, 
route all data, control, and I/O signals to 
the motherboard in the Wieatstone EX 
Unit. Slot covers provide RFI shielding 
while maximizing the cooling air flow. 


You'll be amazed how affordable a 
Wheatstone Expansion Unit can be. 

Write or call now! 



WHEATSTONC SYSTEMS INC.— 
529D Forman Drive 
Campbell. CA 95006 
(408) 559-7670 or 
(800) 225-1689 (outside CA) 


(See us at I.S.A. Houston. Booth 411) 

'IBM PC 18 a registered trademark ol International 
Business Machines Corp 


PC 


CIRCLE 376 ON READER SERVICE CARD 


W* h«vt loco’s of Settwart and 
Kardwara Itama in slock. Shipments 
on almost all Items within 24 hoursi 


Call for programs 
not listed 



warehouse 



Technical & Other 
Info. (602) 246-2222 


TOLL-FREE ORDER LINE 1-800-421-3135 


FREEI UP TO $100 SOFTWARE FREEI 

With every purchase over $100.00 you can 
select one of the following MS/OOS 
diskettes at no charge. Please indicate 
choice(s). 

1. Blueberry I - 54 basic utiiity programs 
inciudes printer select, orapnic genera- 
tion. etc. Retail value $10. 

2. Blueberry II - includes a banner genera- 
tor. a label maker and a checker game 

J requires graphics card). Retail value 

10 . 

3. Print Select program - Assembly lang- 
uage program to select different type 
fonts, etc., or make your printer func- 
tion as a correctable typewriter - perfect 
for envelopes, notes, etc. Adaptation 
modules for popular printers included 


and capability to adapt any printer. 

Retail value $40. 

4. Deposit Program Compiled DBase to 
list and total cash, checK, bank card for 
bank deposit and keeps history - Deve- 
loped for our corporate use - Super Pro- 
gram! (source code available). Retail 
value $40. 

Select an additional diskette for every 
^ditional purchase of $150 or purchase 
over $5CX) and receive all four at no charge. 


DATA BASE MANAGERS 

Clipper $334 

Clout 2 117 

Condor III 310 

Fox and Qeller Qulckcode 131 

Fox and Seller Ouickreport 133 

Knowledgeman II 285 

Nutshell Filer 58 

Powerbase 2.2 212 

PFS: File 78 

Q5A Call for priM 

RBase 5000 247 

Think Tank 02 

Wordtech DBase 3 compiler 418 

WORD-PROCESSING 

Easy (Micro Pro) 88 

Leading Edge w/Merge/Spell 75 

Microsoft Word 3.0 Call 

Multimate 3.31 Call 

Multimate Advantage Call 

Peachtext 5000 148 

PFS: Write 78 

Volkswriter 3 139 

Webster Spell Checker 37 

Word Perfect 4.1 195 

Wordstar 182 

Wordstar Propac 233 

Wordstar 2000 233 

Wordstar 200(K 278 

SPREADSHEETS 

Microsoft Multiplan 108 

PFS: Plan 78 

Supercalc 4 Call 

VP Planner 49 

ACCOUNTING 

BPI Accounts Payable 299 

BPI Account Receivable 299 

BPI General Accounting 299 

BPI Payroll 299 

Cyma Call 

Dollars and $en8e 94 

Tobias Managing Your Money 94 


TC8. Big Four equivalent of Peachtree 
Series 4 • Specially augmented and cus- 
tomized for your IBM PC Terminal and 
Printer - QL. AR. PA. AP. CP/M-00. CP/M- 
86 for PC XT. DOS 1.1. 2.0. 

Each Module $85 For All Four $249 


INTEGRATED 

Enable Call 

Smart Software Call 


TRANSFER PROGRAMS 

Crosstalk XVI $89 

Hayes Smartcom 11 88 

Microsoft Access Call 

Move-lt 79 

Remote 89 

GRAPHICS 

Chartmaster 205 

Energraphics 2.0 289 

Fancy Font 129 

Fontrix 99 

Freelance 197 

Qraphwriter/Combo 294 

Microsoft Bus Mouse 107 

Microsoft Flight Simulator 28 

PC Mouse W/DR Halo II 108 

Printshop 33 

Signmaster 134 


INCREDIBLE VALUEI 

Nationally advertised boards for IBM PC 
and most compatibles at giveaway prices. 
1 year warranty 

Keyboards (similar to 5151) $89 

Monochrome Board w/Printer Port.. $79 
Graphic Board with parallel port 

(similar to Hercules Graphics) $85 

Expansion Board 0 to 576K $42 

Multifunction Board w/game port 

(similar to AST Six Pack) $99 

Pour Drive Floppy Controller $45 

Color Card without printer port $79 

Color Card with printer port $89 

MULTITECH Turbo IBM Compatible Com- 
puter 256K. dual drives. 6MHZ. Ports- 
parallel.-serial-clock. 5151 type 
keyboard, graphics board (similar 
to Hercules), mono monitor. DOS 3.1 
6 month national (TRW) warranty . . Cali 


LANGUAGES 

Lattice C Compiler 3.0 

Call 

Run C Professional 




Microsoft Fortran 

195 

Microsoft Macro Assembler 

54 

Microsoft Pascal Compiler 


Microsoft Quick Basic 

55 


UTILITIES 

Carbon Copy 115 

Copy It PC 19 

Copy It PC Board 79 

Copywright 42 

De^view 59 

Direct Access 59 

Fastback 85 

Microsoft Windows 58 

Norton Utilities 3.1 49 

PC Tools 19 

Prokey 4.0 72 

Superkey 39 

PROJECT MANAGEMENT 

Microsoft Project 219 

Super Project Plus CMI 

HARDWARE 

HARD DRIVES 

Bernoulli 20 MB ^ ht. w/Controiler 2077 

Filecard 20 MB 555 

Seagate 20 MB Internal w/Controller . . . 399 
Seagate 30 MB w/Controller 479 

MODEMS 

Hayes 1200 Call 

Hayes 1200B w/Software Call 

Hayes 2400 599 


HARDWARE 

U.S. Robotics Courier 2400 

U.S. Robotics Password 1200 

— RAM— 

64K 150NS Chips (Japan-Set of 9) . 

2S6K Ram Chips (Sst of 9) 

BOARDS 

AST Advantage 

AST Sixpack (384K) 

Hercules Color Card 

Hercules Graphics Card 

JRAM III (Tall Tree) 

J RAM III AT (Tall Tree) 

J Lazar (Tall Tree) 

Paradise Five Pak 

Paradise Modular Graphics Card . . . 
Quadram Board with ^r/Ser 

and Game Port 

Quadcolor I 

Sigma Maximizer Multifunction 

S*re Chauffeur Board 

STB EGA Plus 

STB MorK) Board 

AB Parallel Print Switch w/cables . . 

Mini Micro Parallel Print Buffer 

IBM 135 Watt Power Supply 

COMPUTERS 

Corona PC 


. $359 
..Call 


$10.50 

...27 


. 329 
.Celt 
. 145 
. 299 
.Call 
.Call 
.Call 
.. 99 
. 249 

. 199 
. 185 
. 149 
. 249 
.Call 
. 155 
.. 75 
.. 69 


Sperry PC Mono 256K Dual 
Serial Port. Clock. MS/DOS 2.11 


Drive 
. Call 


ABBOTT TURBO PC 

IBM Compatible Computer, 4.77 MHZ or 
7.47 MHZ, AT style keyboard. 640K. dual 

drive. 135 watt power supply 620 

or with 20 MB Seagate Harddrive ..975 
6 month limited warranty 


Sharp Portable Call 

PRINTERS 

CITIZEN 

MSP-10 285 

MSP-15 385 

MSP-20 325 

Citizen 1200 185 

Premiere 35 Daisywheel 489 

CANNON Laser 1939 

EPSON - Call on all models 
NEC 

8850 1099 

P5 Parallel 970 

P5XL 1099 

Elf 360 396 

OKIDATA - Call on all models 
PANASONIC 

1091 235 

1092 299 

1592 435 

KXP3151 399 

STAR MICRONICS - Call for prices 
TOSHIBA 

P351 999 

P341 769 

MONifORS 

AMDEK Cell for price 

Multitech RGB 259 

NEC Multl^nc 544 

Samsung TTL 72 

Taxan 121 Green Ceil 

Taxan 122 Amber Call 

Princeton Max 12 159 


TERMS: Add 3%fof C O D orders. Skippng on most soft- 
ware is S5.00 A2 orders *6 7% sales tax ftrsonai check - 
allow fourteen (14) days to clear Prices are subiect to 
change We accept purchase orders (rom authorized com- 
panies All returns are subject to a restock fee We do not 
guarantee compatibtlity 


No Charpe lor MMtorCard or Vita 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. . Phoenix, AZ 85051 


Mwi TUI.ti5^P.II.IU.T..|l«.nniFrl. 

SlUrliy 10:00 lUi. u 301 P.M. 


PRODUCTIVITY 


■ JARED TAYLOR 

' “\ 

/ \ 

Sppieadsheet 

CLINIC 

' h(\ ^ \ 

' M V 

One wily reader has found a way to halve the time it normally takes to load large spreadsheets 

in 1-2-3, Release 2.0. 



THE BACKSPACE DISASTER 

The readers of your column often use the 
sequence /mcCELL "{BS}" when they 
want to give a 1-2-3 cell a range name. 
This is a shortcut for naming the current 
cell when there is a chance that there is al- 
ready a cell with the same range name 
somewhere else in the spreadsheet. Putting 
in the backspace means that you don’t 
have to go to the trouble of deleting CELL 
before you create it again. That is a danger- 
ous thing to do, however, because if CELL 
already exists somewhere else and it also 
has another range name attached to it, the 
second range name will be reassigned to 
the new, current location of CELL. 

Figure 1 is a good example of this. If 
you put the cursor on D3 and run macro 
\A, it will work its way down the column 
until it gels to 999 and then stop. This is a 
standard routine for testing values in a col- 
umn. However, suppose that cell D5 has 
the range name B. (The name is in CS in 
Figure 1.) After the macro has done its 
work, try hitting Goto (F5) B. You’ll find 
it has how moved to cell D7! As the macro 
worked its way down the column, it picked 
up range name B and dragged it along with 
CELL to the bottom of the column. It 
would do that with any range name it met 
along the way. 

I therefore use /rndCELL ' before 
/mcCELL "to avoid that problem, 

Mike Hunter 
Arden, North Carolina 

This is, indeed, an unpleasant kink in the 
way 1-2-3 handles range names. Howev- 
\ er, Mr. Hunter' s solution (macro \S) 


won’t work every time, either. If your 
spreadsheet doesn't already have a range 
by the name of CELL, you're in trouble. 
Trying to delete a nonexistent range name 
will get you a beep and a hung macro. / 
have added the line \T above \S, which 
solves the problem if CELL doesn't al- 
ready exist somewhere. If it does exist and 
also happens to have another name as- 
signed to it, sure enough, the other range 
name gets reassigned to D3. However, as 
the macro loops, it won't pick up any more 
range names. 


FASTER LOADS 

Release 2.0 of 1-2-3 loads the same 
spreadsheet more slowly than Release lA 
does. You can’t solve the problem by sav- 
ing the .WKS file as a .WKl file. It still 
takes just as long to load. 

However, Release 2.0 can be made to 
load files almost as quickly as lA does. 
Before you retrieve your first spreadsheet, 
execute a /File Combine Copy Entire com- 
mand. You don’t actually have to do a 


combine: if you like, you can back out of it 
with a series of Escapes. But now, when 
you load a file with the usual /File Retrieve 
routine, it loads nearly as quickly as it 
would with lA. The /FCCE command 
seems to set a flag that makes Release 2.0 
run more quickly. It will continue to run 
more quickly until you exit and load it 
again. 

In my case, I find that this trick makes 
1-2-3 load a I lOK worksheet from a flop- 
py in SO seconds instead of 2 minutes and 
so seconds — i substantial saving. I have 
automated the procedure by putting an 
empty file named DUMMY. WKl and an 
AUT0123.WK1 file on all my data disks. 
The autoloading file has an autoexec \0 
macro as follows: 

/fcceDummy ■ 

/frjquit} 

The macro combines DUMMY.WKl, 
which is empty, and then displays the 
1-2-3 files on the disk. 

These two small files take up space on 
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999 
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\A 

/tncCELL-{Bs)-/xiCELL<>999-{Down)/xg\A- 

11 



12 

\T 

/rncCELL“ (be)* 

13 

\s 

/rndCELL-/rncCELL--/xlCELL<>999-{downl/xg\8- 

14 




Figure 1 : Examples of macros that do and do not drag other range names with them. 
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PRODUCTIVITY 


■ SPREADSHEET CLINIC 


§CHAR(§IP(G$7>-$De»AMO«B$7<($DB+(($Ee+l)*3a)) ,35,32)) 


F\gure3: The Figure 2 formula lo use with I ■2-3, Release 2.0 or Symphony. 


my disks, and combining DUMMY takes 
a few seconds, but all subsequent file re- 
trieves are much quicker. This awkward 
fix will have to do until Lotus improves the 
program or until I can afford a hard disk. 

J. E. Kirkpatrick 

Canyon Lake, Texas 

This is another one of those Ripley's be- 
lieve-it-or-nots about 1-2-3. / tried it with 
a92Kftle and found that after I backed out 
of an IFCCE command, Release 2.0 would 
load the file in 40 seconds instead of 70 
secotuis. Not quite so dramatic an im- 
provement as the one Mr. Kirkpatrick re- 
ports. but certainly worthwhile. 


POOR MAIVS PROJECT MANAGER 

Even if you don’t have several hundred 
dollars to spend on project management 
software, you can still do simple Gantt 
charts with / -2-3 or Symphony. The results 
shown in Figure 2 are for 1-2-3, Release 
I A, but the $f'char function in Release 2.0 
and in Symphony gives you greater flexi- 
bility in drawing chans. 

The model works by using the same 
format and essentially the same formula in 
the entire Gantt chan matrix of G8 to X 1 6. 
The format is -H/- and the formula (in G8) 
is shown in the figure. It produces the -I- 
signs and the periods and is set up with 
mixed references (the dollar signs) so that 
you can copy it easily to the rest of the 
Gantt matrix. 

Row 7 contains the beginning date of 
each month. G7, therefore, is 
^date(85, 1 , 1 ). The result is not displayed 


because the column isn’t wide enough, but 
the asterisks make a nice separator be- 
tween the month names, in rows 4 through 
6, and the rest of the chart. Finally, you 
need to have each task’s start date in col- 
umn D, and the number of months it will 
take in column E. 

The formula in G8 (and the rest of the 
chart) works as follows: If the beginning of 
the month (G7) is greater than or equal lo 
the task start date (D8) and the beginning 
of the next month (H7) is less than the end 
of the project (D8 plus the length of the 
project), then print two “plus signs” in the 
cell. Otherwise print zero plus signs — that 
is to say, print a period. 

By using different time units, such as 
weeks, days, etc., you can change the 
model to fit your requirements. And with 
I ■2-3. Release 2.0, or Symphony, you can 
substitute the formula in Figure 3. The log- 
ic is the same as before, but the 35 and 32 
at the end of the formula let you choose the 
characters that indicate on the chart wheth- 
er the task is ongoing. In this case, ASCII 
35 is "#’’ and 32 is a space. You can pick 
what looks best for you. 

John Dove 

Springfield, Virginia 


EDITING l-i3 TITLES 

Once you have set vertical or horizontal ti- 
tles with 1-2-3, you can’t use the arrow 
keys or Home to move the cursor into the 


frozen, or titles, area. As the program’s 
manual explains, if you need lo edit the ti- 
tles cells, you can use the Goto (F5) key to 
get lo them. A new set of titles appears, 
and any changes you make on them are re- 
flected in the real titles. 

A handy, undocumented way to edit ti- 
tles cells is to /Move or /Copy something 


■ A handy way to edit 
titles cells is to /Move 
or /Copy something into 
them from the unfrozen 
area of the spreadsheet. 


into them from the unfrozen area of the 
spreadsheet. Either you can specify the 
destination range by cell address, or you 
can actually "point" to the titles area. If 
you “point" to the titles area, you get a 
temporary set of titles, as you would if you 
used F5; but if you use cell addresses, the 
new cell contents appear in the titles area 
immediately. 

John Predmore 

Fairport, New York 


RECALC QUIRK 

Release 2.0 of 1-2-3 gives you several 
handy macro commands for recalculating 
only part of a spreadsheet. This is a great 
timesaver when your spreadsheets are 
large because you don’t have to wait for 
the whole model to recalculate. However, 
{recalc} and {recaiccol} don’t automatical- 
ly display the results of a partial recalc. 
1-2-3 has to redraw the screen before any 
new figures will appear. 

In Figure 4, if you change either Sales 
or Cost of Goods Sold, the Gross Profit 
figure obviously won’t change if you have 
turned on manual recalculation. If you run 
macro \P. 1-2-3 recalculates the results but 
doesn’t display them. For all you know, it 
hasn't done a thing. Macro \R, however. 
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Figure 2: A way to make Gantt charts with I -2-3, Release I A. 
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AT Speed in a Half Slot 
The People’s Choice 



PCturbo286e — $1195 
Double AT Speed In a Full Slot 
The Super-Achiever's Choice 


BE #1 WITH THE LEADER 

Two Breakthroughs to TURBOCHARGE Your PC! 


Orchid became the #1 Turbo 
company by delivering the 
performance, price, and 
compatibility you wanted. Now 
we have followed our critically- 
acclaimed PCturbo 186 with two 
powerful new 8MHz 80286 
Turbos. 

TinyTurtM 286 

A half-slot PC/XT caching 
accelerator for AT speed at a tiny 
cost. It's 100% PC compatible, 
even with copy- protected 
software, because you can switch 
back to the 8088 - a feature our 
competitors wish they had. 

PCturbo 286o 

A full-slot PC/XT/AT coprocessor. 
Twice the speed of an AT; 5 times 
that of a PC for lightning 
calculations, dazding screens, 
and unbelievable performance. 

A Megabyte of RAM, optional 


EMS memory, and free RAM 

EKsk, Caching, and Print 

Spooling. Now your PC can wait 

on you instead of the other 

way around. 

Applications: 

A Windows; No longer do you 
need an AT to make it fly. 

A Math: Crunch through 
computations with 8MHz 
80287 power. 

A Spreadsheet: Load and 
recalculate with amazing 
speed. 

A CAD: Redraw, zoom, and pan 
in a flash. 

A Database: Run lengthy up- 
dates on Friday rather than 
all weekend. 

A EMS: Supports Lotus 
specification. 


Norton SI Program V3.0 



Choose TinylUrbo 286 

If you would like AT speed. 

Choose PCturbo 286e 

If you demand the ultimate 
in performance. 

47790 Westinghouse Dr. 
Fremont, CA 94536 
415/490-8586 



ORCHID 


The Innovative Leaders 


PCturbo 286e snd Tlny1\ubo 286 ore trsdemarks of Orchid Technology. 
AQ other products names are trsdemarits of their manufacturers. 
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will not only recalc the range, but display 
the new results. This is because the {win- 
dowsoff} {windowson} line forces 1-2-3 to 
redraw the screen. You'd get the same re- 
sult if you used {pgdn} {pgup}. 

Don McLuckie 
Plainfield, Illinois 

This is true as far as it goes, but it's not 


usually a calamity, since you can hardly 
move a muscle without 1-2-3 displaying 
the new results. Besides a screen refresh, 
any valid carriage return will give you up- 
dated results, and you can't get very far in 
1-2-3 without carriage returns. But if you 
ever do end a macro with a partial recalc 
and don't move the screen, this quirk is 
worth knowing about. 


■ Displaying the recalc 
of only part of a 
spreadsheet is a great 
timesaver when your 
spreadsheets are large. 


CONTRIBirrE TO THE CUNIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay you 
$50 for anything we print, plus an extra 
$25 if you submit it on a disk. If you send a 
disk, please include a printout. 

Mail your contributions to Spreadsheet 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016. KS 


Sales 

67.00 

<— 

These cells 

Cost of Goods Sold 

50.00 

<— 

are the 



<— 

range luuned 

Gross Profit 

17.00 

<— 

PROFIT. 


\P {lecalc PROFIT) 

\R Irecalc PROFIT) 

(windowsof £ ) {windowson) 


Figure 4: Macro \P will not show recalculation results, but \R will because it redraws the screen. 


Touch the Q c// nDIIICC 

Future with O.U UnlVtO 

The trend is clear. S'A " drives will go the way 
of 8" as the 3.5" drives assert themselves as 
the new standard. Most MS-DOS laptop com- 
puters come with 3.5" drives. Adding a 3.5" 
drive to your PC or XT will enable you to ex- 
change media with your laptop. 

The wave of the future. New XT computers are 
being offered with optional 3.5" media. 
Increased storage. 3.5" drives offer 720K stor- 
age in a smaller protected media. 
Backups will use fewer disks. 

PREREQUISITE: DOS 3 . 2 


Internal Mount 

»225 

Ext. Mount w/caso 

*295 

We accept VISA. Mastercard, or prepayment. 
Or we can ship COD for cash or certified check. 
Shipping is extra. 


15100-A Central SE 
Albuquerque, NM 87123 
(505) 292-4182 


i//A 

J&M SYSTEMS, LTD. 
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PC MAGAZINE 


PROIKT YOUR COPIES 


OF PC MAGAZINE 


Moke your collection of K Magazine a handsome addition to 
your office or home— and protect and organize your copies for 
easy reference! 

AC Atogoz/ne Binders and Coses ore mode of durable, luxury-look 
leatherette over quality binder board. Custom designed for PC 
Magazine, every order receives FREE transfer foil to mark dotes 
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The Professional Eds:e: 


If you’re a systems builder/inlegralor in 
the IBM-PC field, you’re called on to make 
complex, costly and risky decisions everyday. 

In order to make the right decisions, you 
need to be at the forefront of your profes- 
sion. You need the professional edge. You 
need pc tech journal to give you in-depth 
articles on Graphics, Program Documenta- 
tion, Distributed Data Processing, APL, 
and Systems Interfacing and Development. 

PC TECH JOURNAL Is THE magazine designed 
with YOU, the systems expert, in mind and it 
speaks to you in your language. 

Your subscription includes the special 
PC TECH JOURNAi, Directory for a total of 
13 Issues per year! 

Get the professional edge in the IBM-PC 
field with pc tech journal today. Written by 
systems experts, for experts. 


PCTECHIOURNAL 

HO. Box 2966. Boulder. Colorado 80322 

YtlS! I want to break away from the park. Please arrepl my sul»- 
scription to PC TECH JOURNAL for 


□ 13 lssu(^ (ont* year) for $26,70 

□ 26 Issue’s for $53.35 


SAVE 50%! 

Savings based on annual sinftlp-co|)y price of $53.35. 
Mr./Mfs./Ms 


Cumpuny. 

Addiess___ 


-Stale- 


City_ 

Check one: □ {^lymi'nt rm-lufted □ Bill me laler 
(.Ihargf my: □ Anterii-an Kxpn-s.H □ Visa □ Maslerf^aitl 
Card Nu. 


-Zip- 


Kxfk Dale. 


VM S(> a year for postage ouLsMe ( LS \. (tS euiTeney only. 

PlraN' altna up to 60 days fir diHIvrry of first Issih'. 

Basic annual subscrlplkin price is S34.07. 

VcHir KubscTlpUnn In W: ’TI-XH JtH'RNM. is Ui\ dcfluctlhle If used in wsir (tnifessliin 
Pteasr cheek wHlt vcmw anxMinuinL 





Whfilii 


Pe; Patm F»vtt Pf 


lit 


YOU COULD PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 




5 '^^.0 


t-\,r 


'*«Esioewr 




Co»«P'' 




. , N\»\Vor^*' 


rU*"” 


The world's best-selling desktop laser printer has 
something in store for just about every business that's 
ever dealt with the printed word. 

Beciuse the Hewlett-Packard LaserJet Printer is 
the onlv printer of its kind specifically designed to 
work with over 300 software programs. And since it 
hixiks up to almost any business PC, it's right for all 
kinds of users— not just the art department. So you 
can print everything on this desk— from simple 
memos to vour life's memoirs. And get high-quabty, 
pR)fessional-kxiking output. 

Combined with our very’ fast, very’ versatile 
HI’ Vectra VC (it's IBM PC/AT compatible) and the 
software of your choice, the HP LaserJet is the arr- 
nerstone for a complete desktop publishing solution. 
One vour whole company can easily use. 

Of course, the HP LaserJet also m • ^ 

works with IBM PC's and cxrmpatibles. 

As well as software like Lotus 1-2-3, 

VMrrdStarand d;BASE II. And, for 
around S3,000, it's the laser printer 
you can afford. 

V\b can't print all the reasons our 
HP LaserJet is the printer of choice. But if you stop by 
an authorized HP dealer or call us at 1 800 367-4772, 
Dept, 709H for the one nearest you, we'll show you 
why HP quality printing makes very’ gcxxl business 
sense indcxxl. 
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■ EDITED BY CRAIG L. STARK 


Power user 



Using SideKick’ s dialer to ring up your accounting package, protecting files run under 
DESQview, and conning dBASE into providing formatted SUM reports. 


ACCOUNTINC WITH SIDEKICK 

One problem with accounting packages is 
that you need the proper account number 
in order to enter anything. This usually 
means visually searching through a chart 
of accounts. If you print the chart of ac- 
counts to disk, however, you can call up 
the file under S/deAfick’s “dialer” feature, 
then use dialer's search feature to find the 
account number you need. The larger your 
chart of accounts, the more helpful this 
will be. 

Eric W. Baker 

Louisville, Kentucky 

I've been needing this trick desperately 
without even realizing it. A minor obstacle 
I encountered was that my accounting pro- 
gram won't let me print the chart of ac- 
counts to a file, but SideKick solved that 
problem, too. While using SideKick’s cut- 
and-paste facility to read the chart of ac- 
counts from the screen took too long to be 
considered trivial, now that it's done I 
have only to update it when I add a new ac- 
count number. 

Another benefit here is that SideKick 
comes up instantaneously. My accounting 
program will let me visually search 
through the chart of accounts on-screen, 
but only cfter a drawn-out delay for load- 
ing the chart into memory. This trick is go- 
ing in my permanent repertoire. 

— M. David Stone 


BASIC ANSWER TO CROSSTALK 
niOBLEM 

As M. David Stone noted in PC Lab Notes 
(PC Magazine, Volume 5 Number 8), the 


EXDS ECHO command, used with redirec- 
tion, provides a simple way to send dialing 
and other commands to a modem, using 
the format 

ECHO MODEMCOMMAND > COMl : 

(or COM2: , depending on where your mo- 
dem is). However, those of us who use 
Crosstalk are barred from using this trick. 

The reason is that this command works 
only if the Carrier Detect option on your 
modem is set for “forced true” (DIP 
switch 6 set DOWN on the Hayes Smart- 
modem 1200). If set otherwise, any at- 
tempt to echo commands to the modem 
gives you the message “Write fault error 
writing device COM!:.” Unfortunately, 
Crosstalk won’t work properly if the carri- 
er detect sening is forced true. 

I discovered this when trying to add a 
modem command to my AUTOEXEC 
.BAT file. My modem insists on waking 
up set for auto-answer, and I wanted to 


■ You can call up the file 
of your chart of accounts 
under SideKick' s dialer 
feature, then use dialer’s 
search feature to find the 
account number you need 
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turn off the auto-answer without having to 
load Crosstalk. After finding out that I 
couldn’t use the ECHO command and 
Crosstalk too, I turned to this simple BA- 
SIC program: 

10 OPEN "C0Hlil2ie,n,6,l,C8,DS,CD* AS 01 

20 HS-'ATS0-0" 

30 PRINT 01, H$ 

00 CLOSE 

50 SYSTEM 

60 END 

The OPEN command initializes the 
Com port. The first five items are similar 
to the mode command, giving the Com 
port, baud rate, parity, number of data 
bits, and number of stop bits. The last three 
items (CS, DS, and CD) tell the system to 
ignore the clear to send, data set ready, and 
carrier detect lines. Line 20 defines W$ as 
ATS0=0, the command to turn off auto- 
answer. Line 30 sends the command to the 
modem. Line 40 returns to DOS. 

1 named this SLEEP and added the line 

BASICA SLEEP 

as the la.st line in my AUTOEXEC.BAT 
file. Now when I boot up my system, its 
last wake-up exercise is to go into BASIC, 
load SLEEP.BAS, turn off the auto-an- 
swer on my modem , and go back to IX)S . 
Colleen Delaney 
Roselle Park, New Jersey 

There' s no reason to stop at this. By 
changing the modem command in this file, 
you can send any instruction to the mo- 
dem. To phone local information with a 
Hayes-compatible modem, for example, 
change line 20 to 
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NOW POWERFUL 
WITHOUT POWE 



A typical DBMS user's screen, after the 
497th line of code. 


ith most database 
management soft- 
ware for the IBM 
PC family and com- 
patibles, you're quickly confronted 
with a painful reality: the only way 
to make your package live up to 
its promise is to learn its program- 
ming language. Which can take 
months. Then you have to write 
the code, line after frustrating line. 

But now, there's R:BASE™ 
System V. And for the first time, 
you can quickly create programs 
that automate your most impor- 
tant data management tasks. 
Without programming. 

Of course, with R:BASE 
System V, you can enter, query, 
and report on data in a non- 
automated, ad hoc fashion. With- 
out programming. And there's a 
high-level procedural language for 
programmers. But that's just the 
beginning. 

R:BASE SYSTEM V. 

IT GIVES 

NON-PROGRAMMERS 
POWERFUL PROGRAMS. 

With the EXPRESS System 
in R:BASE System V you can 
access powerful features, without 
programming, that other data 
management software can't touch. 

With Definition EXPRESS, 



An R:BASE System V Prompt-By*Example 
(PBE) screen. With PBE's query capabil- 
ities, you can retrieve just the information 
you need. Without programming. 

you can build a database structure 
with advanced features like com- 
puted columns, and swrclwifcle note 
fields. VIEWS that combine up to 
five tables in a single, powerful 
table. Data validation rules that 
check incoming data for errors. 

All without programming. 

Then you can use Forms 
EXPRESS to create customized 
data entry forms. The forms you 
create can load data into five 
different tables, linked in One-To- 
Many relationships. You can also 
include scrolling regions, custom 
borders, and custom colors, all 
without programming. 

And with Reports EXPRESS, 
you can design reports exactly the 
way you want. And see what 
they'll look like, right on the 
screen. To see how complex your 
reports can be, take a close look 
at the example at the end of 
this page. 

Finally, you can tie it all to- 
gether with Application EXPRESS. 
First, you design your own multi- 
level system of menus. Your first 
menu level might look like this: 



Aunt Belty^ Sales Reporting System 
(1) Enter Sales Data 

(3) Edit Sales Data 

(S) Print Daily Sales Report 

(4) Pile Processing 

(5) Exit 




For each menu choice, you assign 
an action. For example, to define 


Aunt Stn/» OooM 



A data entry screen designed without 
programming, using Forms EXPRESS. 


menu choice #3, choose the action 
"PRINT" select the report you 
just created in Reports EXPRESS, 
and specify the appropriate data 
sorting and selection criteria. 

Then Application EXPRESS auto- 
matically writes the program code. 

Which means you've just 
created a very sophisticated pro- 
gram to deliver the full power of 
your DBMS. And you've done it all 
without learning how to program. 
From this point on, every time you 
want to run a report, all you do is 
choose item #3. With one simple 
keystroke, you've got it. 

R:BASE SYSTEM V 
IT GIVES 

PROGRAMMERS A 
POWERFUL 
ENVIRONMENT 

If you're an experienced pro- 
grammer, you can use R:BASE 
System V to tackle the most 
demanding applications. You can 
use Application EXPRESS to 
create prototypes faster than with 
any other microcomputer- 
based DBMS. 

There's a high-level proce- 
dural language, and a full set of 
relational operators that can lever- 
age up to 80 tables, all of which 
can be open at once. While you're 
racing along, a data dictionary 





DBMS PROGRAMS 
RFUL DBMS PAIN. 


keeps track of the action. 
Automatically. 

For demanding analyses, 
there's a set of 70 math, statistical, 
financial, scientific, and string 
manipulation functions. You also 
get more capacity for your data. 
Comprehensive menu-driven 
import/ export capabilities. Super- 
ior relational power. And much, 
much more. 

THE MOST POWERFUL 
DBMS FOR ONE USER 
OR A WHOLE 
NETWORK- ALL IN 
ONE PACKAGE. 

In addition to its standalone 
personal computing power, 
R;BASE System V has all the fea- 
tures you need to share data on a 
local area network (LAN) built 
right in. When you're ready to 
network— now or later— this is 
the only DBMS package you'll 
ever need. And no matter how 
many users you add, you'll never 
have any growing pains. Because 
an unlimited number of users, 
attached to a LAN, can access 
RtBASE System V 

SEE FOR YOURSELF: 

$15.95. 

We're confident you'll find 
R;BASE System V the shortest 
distance to your data management 
solution. Visit your computer 
dealer for a trial run. Or, if you 
prefer, we'll send you a Trial Pack 
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for only $15.95, plus shipping. It's 
a fully functional, row-limited 
version of RiBASE System V. Just 
call 1-800-547-4000, Dept. 957. 

In Oregon or outside the U.S., call 
1-503-684-3000, Dept. 957. 

What if you already own 
RiBASE 5000? If you bought your 
copy before June 30, 1986, you 
can trade it for the full power of 
RiBASE System V. For only $99. 
(Offer expires January 31, 1987.) 
Just give us a call at 
1-800-248-2001. Outside the 
U.S., call 1-206-885-2000. 


A program to print this report daily, 
with a one-keystroke menu pick, 
was developed without program- 
ming using RiBASE System V's 
EXPRESS Technology. Whether 
you know how to program or not, 
RiBASE System V is the shortest 
distance to your data management 
solution. 


NEW R:BASE SYSTEM V < 


Trademarks/Owners: Microrim. 

RiBASE/ Microhm. Inc.; IBM/ International 
Business Machines. Inc. C 1986 Microhm. Inc 


FROM MICRORIM 
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20 W$=-ATDT 5551212" 

Save the file as INFO. BAS. then create 
a file INFO.BAT consisting of one line: 

BASICA INFO 

Now when you type INFO from the DOS 
prompt, your system will call information 
for you. And you can easily modify the file 
so it will redial a busy number: 

10 OPEN ”COMl:1200,N,e,l,CS,DS,CO* AS tl 
20 H$>*ATDT 5SS1212' 

30 PRINT *1,W$ 

35 LINE INPUT "DIAL AGAIN (Y/N) ? ";DS 
37 PRINT ♦1,"ATH" 

40 CLOSE 

45 IF DS»*y" OR DS-"Y" GOTO 10 
50 SYSTEM 
60 END 

This file has three new lines: 35. 37, 
and 45. Line 35 asks if you want to redial. 
If you ansM’er yes, line 45 sends you back 
to the beginning of the file and starts all 
over. Line 37 tells the modem to hang up. 

m WithCALL.BAT, 
your system dials, then 
gives you the option 
to redial. 


Without this command, the modem would 
still be trying to establish communications 
when it got the redial command, and it 
would react by hanging up. If you hear the 
phone ringing on your modem speaker, 
you can tell the program not to dial again, 
but be sure to pick up the phone first. 

I can't resist one more variation. Save 
this next program as CALL .BAS: 

10 LINE INPUT "Call what number? "^WS 
20 OPEN ■COMI{1200,N,8,1,CS,DS,CD" AS «1 
30 PRINT #1,"ATDT"W$ 

40 LINE INPUT "DIAL AGAIN (Y/N)? ";D$ 

50 PRINT ^^"ATH" 

60 CLOSE 

70 IF DS-"y" OR DS»"Y" GOTO 10 
80 SYSTEM 
00 END 

As before, put the command BASICA 
CALL in a one-line BAT file, CALL.BAT. 
When you type CALL at the DOS prompt, 
your system will ask the number to call, 
dial, and give you the option to re- 
dial . — M. David Stone 


COLORLESS COLORS 

Sometimes it pays to ignore directions and 
boldly do the “wrong” thing. The screen 
definition menu for WordPerfect 4. 1 gives 
you two options: one for a color monitor 
and one for a “Single Color Monitor (e.g. , 
black and white or Compaq).” If you duti- 
fully follow the directions and choose op- 
tion 2 when you have a Compaq, Word- 
Perfect provides you with only two 
choices for how characters will be dis- 
played on your screen, and normal text and 
bold text show up the same in either case. 
Underlined text and underlined boldfaced 
text may be either reverse video or less 
bright than the surrounding text. 

If you ignore the directions on-screen, 
however, and choose option 1 instead for 
the Compaq, you can then set individual 
“colors” (actually, a gray scale) for back- 
ground, normal text, underlined text, bold 
text, and underlined bold text. In short, by 
choosing the “wrong” option, you can set 
the screen the way you like. 

Philip M. Keyes 

Columbia, South Carolina 

The WordPerfect 4.1 screen definition 
menu (reached through the Ctrl-F3. 4. key 
sequence) is usable only on .systems with 
graphics capabilities — whether color 
graphics or monochrome graphics. If you 
try to call up this menu white using a stan- 
dard monochrome adapter, you'll be in- 
formed that you can't do it. Satellite Soft- 
ware International has predefined the 
monochrome screen, and that's the only 
choice you get. 

For those (Compaq owners, for in- 
stance) who have monochrome graphics 
capabilities, the ' 'Single Color Monitor' ' 
option on the screen definition menu is 
meant to simplify installation. SSI chose 
what it thinks are the two best screen defi- 
nitions and made them an either-or menu 
choice. Fortunately, the program will let 
you get at the item-by-item definition 
menu. I say ‘fortunately" because I don' t 
like SSI's choices. On the Portable PC, at 
least. SSTs settings leave some te.xt look- 
ing as if it's been chewed by bugs. 

After playing with the screen setting on 
the Portable PC, I wound up with Back- 
ground A. Foreground H, Underline I, 
Bold P. and Bold Underline P. With these 
.settings, the background is black, the un- 


derlining subdued but solid, and the hold 
and underlined bold are brighter than nor- 
mal text. You may want to change my 
choices, but at least this is a good place to 
start. (And while we’re on the subject, my 
favorite .settings on the EGA with the En- 
hanced Color Display are Background J 
(blue), Foreground H (gray). Underline C 
(dark green). Bold P (white), and Bold 
Underline K (bright green). 

— M. David Stone 


PREFORMATTED dBASE SUM 
COMMAND 

The dBASE SUM command reports totals 
of numeric fields, but its output is Spartan 
at best — just the raw numbers and their 
field names. If you need a presentable re- 
cord of the state of your data file on a given 
date, it just won't do. 

Here’s a useful idea for transforming 
dBASE's Report Form capability into a 
much-enhanced SUM command. Like 
SUM, it rapidly totals a file; unlike SUM, 
however, the totals are clearly, consistent- 
ly foimatied with headings and date. You 
don’t even have to retype the long SUM 
command next time. 

You start by making a copy of any 
.FRM file you've written previously. 
Next, issue the MODIFY REPORT com- 
mand and, at the second screen, specify 

as the Subtotal Field. Then answer Y to 


■ SSI’s screen defini- 
tion settings leave some 
text looking as if it’s 
been chewed by bugs. 

the inquiry about wanting a Summary Re- 
port. Finally, go back and remove the Sub- 
total Field, then save the .FRM file to disk 
and run it. 

I’m sure Ashton-Tate never intended its 
report generator to be used this way, but it 
works! When you run a report modified in 
this way, only the headings and totals print 
out, saving a lot of time and paper. 

C.O. Brown 
Jacksonville, Florida 
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Mr. Brown ought to be a salesman, to 
judge by the way he cons dB ASE into buy- 
ing Screen 2 of the Report Form! First he 
hustles dBASE into accepting nothing 
(" ") as a Subtotal Field. (You have to 
make some entry there or dBASE won’t 
give you the chance to specify Summary 
Report. ) If you Just save the report with " " 
as the Subtotal Field, however. dBASE 
will Judge that every record fits within the 
first subtotal group. You'll get the right to- 
tals. but they'll be reported twice-^rst as 
subtotals, then as totals. 

However, by then tmtdifying the Report 
Form as Mr. Brown suggests, by removing 
the " ", you further trick dBASE into sup- 
pressing the "** SUBTOTAL' line entirely. 
After that, whenever you want global to- 
tals from your file. Just type REPO FORM 
filename. Pretty slick! 

You could use this same .FRM to total 
segments of a file by adding a SET FILTER 
TO or a FOR condition. Or you could 
make a permanent disk record of this nice- 
ly formatted data by adding TO FILE 
filename to the REPORT command. 

— Brad Stark 


GOING TO .BAT FOR DESQview 

DESQview's ability to run the same pro- 
gram simultaneously in different windows 
can be a blessing to the power user who 
needs to switch back and forth between 
two different spreadsheets, for example. 
But if you're setting up a system for a less 
sophisticated user, you have to worry that 
he or she may do something foolish, like 
opening up the same database in two win- 
dows and trashing the data files. 

Fortunately, DESQview can run batch 
files, which provides an elegant way for 
the more experienced user to protect a nov- 
ice from his mistakes. 

When adding a program to run under 
DESQview. use the batch file name as the 
"Command to start program” — WP.BAT 
for word processing, SS.BAT for spread- 
sheet, etc. Then create batch files of the 
following format shown in Figure I . 

Line I tells the system not to echo each 
command to the screen. Line 2 tells the 
system to look for a file called DVSTOP in 
the root directory of drive C:. (This as- 
sumes you are using a hard disk.) The first 
time you open a window, the system won’t 
find DVSTOP and so will go to line 3 . This 


line tells the system to create the file 
C: \DVSTOP, after which it will follow 
whatever commands you add for running 
the program. When you finish running the 
program, line 5 tells the system to erase 


C; \DVSTOP, Line 6 tells it to skip to the 
end of the batch file, after which you can 
close the DESQview window. 

If a window is already open and you try 
opening another, the system will read the 


MAINFRAME EDITING POWER 
FOR THE PC 


SPF/PC 


Don't settle for a 
bore-bones line editor 
like EDLIN or a text editor 
without the muscle tor big 
work and big tiles. 

SPF/PC, a powerful PC 
version ot the mainframe 
text editor ISPF, brings big 
system editing and utility 
to IBM PC users. With SPF/ 
PC's virtual memory, flies 
as large as the computer's 
memory may be edited 
whether using conven- 
tional memory, hard disk 
or the new extended 
or expanded memory 
boards. 

In addition to speed 
and reliability, SPF/PC 
offers many convenience 
features such as a USER 
menu for accessing fre- 
quently used programs, a 
menu for evoking com- 
pilers and a program lor 
communicating with other 
PCs or bulletin boards. 


And, SPF/PC blends 
well into most any envi- 
ronment, including com- 
patibility with both IBM 
or Novell Networks, 
TopView, DESQview and 
all Lotus/Intel standard 
memory boards. 

PC users, move up to 
life in the tost lane. Rev 
up with SPF/PC, TTffi Text 
e^tor for your PC. 

SPF/PC. $195.00 



Conunand Ttechnology 
Corporation 

1900 Mountain Blvd 
Oakland, CA 9461 1 
telephone: (415) 339-3530 
telex: 509330 COMMAND TECH 

OTHER PRODUCTS: 

LaserScrlpt, desktop publisher 
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PCI 

Your # 1 Choice 


Your First System 
Consultant 


Basic System 

• 8088-2 CPU — Runs at 4.77 or 7.4 
MHa 

• 640KRAM 

• 360K Half Height Floppy Drive 
w/ContioUer 

• AT™ Style Keyboard 

• 135 Watt Power Supply 

• System Manual 

• Runs All Major PC-DOS Software 

• Full 18 Month Warranty 

• MS-DOS 3.10 



I? .b IV \ 




Order It Today 
Use It Tomorrow* 


AT™ System 

• 80286 Processor 

(Hardware switchable 6 / 8 MHz) 

• 512K RAM (1024K Optional) 

• 12 MB Floppy Disk Drive 

• Floppy / Hittd Disk Controller Card 

• Clock/Calendar with Battery Backup 

• AT™ Style Keyboard 

• System Manual 

• Runs All Major PC-DOS Software 

• MS-DOS 3.10 

• Full 18 Month Warranty 


*659 



*1259 


Monochrome 

System 


XT $859 
AT $1459 


Basic System Plus... 
♦Mo noch rome Graphics Adapter 
♦ 12" TTL Monochrome Monitor 


Color System XT $1059 

Basic System Plus. . . $1659 

•Color Graphics Adapter 
• 13" RGB Color Monitor 
(640x200) 


EGA System XT $1339 

Basic System Plus. . $1939 

•Enhanced (jraphics Adapter 
• 13" High Res RGB Monitor 
(640 x 350) 


*Ask Us About “Order It Today, Use It Tomorrow” Special 


California Residents — WeHl Pay Your Sales Tax! 
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PCI 

Your # 1 Choice 


Your Upgrade 
Partner 




Hard Disk Kits 
20 MB *399 

•BMitaMDU 



Hard Disk Card 

*579 

• Bt I b — » 


“IBM’s Brother” High Resolution EGA Compatible 

Monochrome RGB Color Color Monitor 

Monitor Monitor 

*119 *339 


Expansion Box 

*150 


AT Type Hard 
Disk Drives 

20 MB *549 
30 MB *«29 
40 MB *759 



Floppy Disk Drives 
*90 






Host Bus lotcrface 
Cards w/Cabk 

*119 


Fast Tape Backup 
20 MB *449 60 MB *659 


UDOIHbHMita»0 


Turbo Speed 
Hard Disk Controller 


Tiny Turbo Card 


*99 




*475 


• l4a Hm« Dtfm ta ■ M Sprt 


wimrcMdKyxr 


Citizen High Speed 
Dot Matrix Printer 


MSP-20 (80 Column) *329 

MSP-25 (136 Column) *489 

• XDCmMlt50C7S»«4} 


AT Multifunction Card 



AT Mini I/O Card 


*169 


*89 


• J1 n Dm PU* 


*449 


• ROS — HCUa 


•ROa — >*Clkm 


9 W MV 


Moao^rapUcs Color Graphics Adapter EGA Card 


Adapter 

*99 

Hayes Compatible 
Modem 


'i3f OMmmTMM 


• aOA.CQ^lAA 
r I Rl 

*89 *269 


*148 




• Moaianan 


Enhanced Keyboard 

J : M I 1-^ • • r i t.i 

•RVMiCWJtNhMePidi ^ 

*79 


XT Multifunction Cards 135 Watt Power 

Supply *90 

*139 


XT Mini I/O Card 

• filhRliaUMdO— P— a oV 



.ULRinnpImaqja) 


PC 1 Policy 

The Price You See is The Price You Pay 

No extra charges, no hidden charges, no surcharges. 
We pay the freight. We pay any applicable sales tax. 


VISA (w MRtarfc), 001(7 aSo. cRoRIb'i cRkR. j— ctedt (ficoe dkio 
iBOiOtkodPO'iaaSwtKnBdlSR Wt ptf Mfpoa (Un — faocrSiqiaiac 
i) to eoataos US. WcpqriffliBtoltolotoi. 

Aof an Roigbi freaPC I (toctoSl^ mAwo* ir wpMBS) ORT be reoned r« a fU Rftoto wttta 30 ^ 
of toi aut amMppad irtea7 fHna7«a«a DO 100% atoaftod. AO PC I podan cany PCI ‘a ODt tot 
lioiod —Pioy; aooa podaco atoo eavy aoaatocOn'a wanaa^. Sdaeod PC I fredacto oay cany 
aa mwtto a Woiamiy poltoy r a^a b aa tel yoa Hted poaf of pwRaat ate obtoto m RMA ■atoo fma aa by 


Order Toll Free: 
(800) 222-3978 

In California: (213) 724-2781 
Tech. Support: (213) 724-1684 

5830 E. Washington Blvd. 

City of Commerce, CA 90040 




Enhancer”... EGA card, $399 


T he EVEREX Enhancer is the 
IBM compatible EGA card 
that delivers value with price, 
performance, and features! 

No Options Needed. 

With other EGA cards you have to 
pay extra for options like 256K 
screen memory and a parallel 
printer port. With the Enhancer 
these features are standard and 
there are no extras to buy. 


11 Display Modes 

There’s 16 colors from a palette 
of 64 in 640x350 resolution. Text 
is displayed in readable 8x14 
character format in text mode. 
And the Enhancer’s monochrome 
mode can support monochrome 
graphics on a monochrome 
monitor. In addition to 6 EGA 
modes and a monochrome mode, 
there’s 4 color modes. 


Software Switched 

The Enhancer comes with 
EGMODE menu-driven software 
that lets you change display 
modes, even monitors, without 
opening your chassis, with the 
push of a button. Useful help 
windows take all the mystery out 
of each possible display mode. 
The Perfect Adapter 
For enhanced color graphics, 
monochrome text, and standard 
color text and graphics, the 
EVEREX Enhancer is the perfect 
adapter to pair up with your 
software library. Call your local 
dealer for a demo, or call EVEREX 
to get all the facts on our new 
line of video ad^ters. 


1 - 800 - 821-0806 1 - 800 - 821-0807 

In California 

48431 Milmont Dr. 

Fremont, CA 94538 
(415)498-1111 


EVER for EXcellerfce 


Enhancer b a ndemark a( ^REX SYSTEMS. INC IBM b a tndemaik of Intrmannnal Business Machines Cop 
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■ POWER USER 


echo off 

if exist C:\dvstop goto nogo 
echo XXX > c:\dv8top 

COMMANDS FOR RUNNING 'niE PROGRAM GO HERE 

erase c:\dv8top 
goto end 
:nogo 

echo Sorry, this system is set up so you can 

echo only open one window at a time. To close this 

echo window and return to the application you were 
echo using, please: 

echo Type •Alt" to bring up the DesqView Menu 
echo Type "C" to close window 

echo Type "Y" to confirm 

:end 


Figure 1 : A hahiiftle to prevent novices from openhifi a second window in DbSQvicw. 


second line. kx)k tor and find the file 
C; \DVSTOP. and then jump to the 
NOGO routine. Instead of running the priv 
gram, it will tell you that you're not al- 
lowed to open more than one window at a 
time. A sophisticated user can ignore this 
message and run the program by typing the 
appropriate command at the DOS prompt. 


but a novice user will be protected. 

If you use this trick, be sure to add the 
command ERASE C: \DVSTOP to your 
AUTOEXEC.BAT file. Otherwise, ifyou 
get hung up and have to rebtxn . DESQview 
will refuse to open even the first window. 

Vincent dePaul 
Bnx)klyn, New York 


You cun also use this trick nutre selective- 
ly. creutitifi a different ' 'stop' ' file for each 
uppUcutunt. That way you can limit the 
novice user to only one daialwse window 
at a time hut still let the system open up a 
word processiitfi window. Or you mifilit al- 
low a datalxtse window for each oftwoda- 
talxt.se applicaiums. which is done hy li.st- 
infi each one sefxtraiely on the DESQview 
menu and ushtfi separate ' stop' ' files. 

— M. David Stone 


l-20T0dBASE Hi 

Tve often shared Dan Domzalski's fru.stra- 
tion (Power U.ser. PC Matiazine. Volume 
4 Number 23) when converting Lotus's 
1-2-J worksheets to dBASE III. The alter- 
native pnKedurc 1 recommend is io create 
a 1-2-J print file whose range includes 
only the data (not the headings). Set the 
left margin to 0 and the right to 240. Select 
Options Other Unfoniiatted. then Go. For 
best results, reset any numeric fomtatting 


W 




• FOR CP/M MS: DOS ft PC: 00$ MACHINES 

• CUSTOMIZED FOR YOUR INDUSTRY 
•90 OAY MONEY BACK GUARANTEE 

(lets poslagt ft handling) 

•FREE SUPPORT 


ACCOUNTING SOFTWARE 

* 69.95 


A Complete Accounting System 
For Your Specific Industry'' 


TO ORDER CALL: 

(IN PA)1-800-551-ROSE 
(OUT OF PA) 1-800-553-ROSE 
FOR MORE INFO. 215-443-7028 


GENERAL SYSTEM 

CONSTRUCTION 

RETAIL SALES 


MAIL LIST MGMT 

ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 

INVENTORY 

ORDER ENTRY 
PURCHASE ORDER 
GENERAL LEDGER 

$69.95 

JOB COST 

ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 

INVENTORY 

PURCHASE ORDER 

BIO PREPARATION 
GENERAL LEDGER 

$69.95 

PURCHASE ORDER 

ACCTS RECEIVABLE 

ACCTS PAYABLE 

PAYROLL 

INVENTORY 

ORDER ENTRY 

MAIL LIST MGMT 

GENERAL LEDGER 

$69.95 

RENTAL BILLING 

ACCTS RECEIVABLE 
ACCTS PAYABLE 
PAYROLL 

INVENTORY 

PURCHASE ORDER 
MAIL LIST MGMT 
GENERAL LEDGER 

$69.95 

NAME 

[ ADDRESS 

1 CITY 

1 PHONE 

1 VISA _ 1 

PROFESSIONAL 

MANUFACTURING 

WHOLESALE SALES 

MEDICAL BILUNG 

\ EXP DATE 

TIME BILLING 

ACCTS RECEIVABLE 

JOB TRACKING 

ACCTS RECEIVABLE 

PURCHASE ORDER 
ACCTS RECEIVABLE 

3rd PARTY BILLING 
ACCTS RECEIVABLE 

1 CARD 1. _ 


ROSE ASSOCIATES 
2005 FAIR OAKS AVE. 
HATDORO, PA 19040 


ACCTS PAYABLE 
PAYROLL 

PURCHASE ORDER 
ORDER ENTRY 
MAIL LIST MGMT 
GENERAL LEDGER 

$69.95 


ACCTS PAYABLE 
PAYROLL 
PURCHASE ORDER 
INVENTORY 
ORDER ENTRY 
BID PREPARATION 
GENERAL LEDGER 

$69.95 


ACCTS PAYABLE 
PAYROLL 
ORDER ENTRY 
MAIL LIST MGMT 
GENERAL LEDGER 
INVENTORY 

$69.95 


ACCTS PAYABLE 
PAYROLL 
INVENTORY 
MAIL LIST MGMT 
PATIENT HISTORY 
GENERAL LEDGER 

$69.95 


COMPUTER TYPE. 


SYSTEM DESIRED . 


■ MCL i; to rOR POSTAGE &HAKOLING 
PA nrSIDEMCf AOD«‘.S«LESTAK 
FOP MOM INFO CALI 
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TEACH YOUR 
KTOREAD. 





Revise DocuMtnt 


M^INC COmUNlCATIOK PltOfOSAL 
FUDIONT IHrERWTIONAL AIRPOn 


Ucal Media inclading print Media, radio and televisioflc 
F* Trade Media for the travel industry. 


STRATEGIC MESSAGES 

!■ Frenont international Airport is the nost convenient airport 
'^I'^residents and visitors in the two coonties includinp 
Santa Clara and AlMeda counties. 

2 Frenont International Airport is the sateuav to the nation’s 
Major high teehnolon center; Milpitas. California. 


DEST 

■ 

■■■■■■■ 



0 1986. DEST Corponitloa eC Scan l»a trademark of UbST Corporaiion Irtut with PC'Seannee a product of Caere Cotp.). 





Why? Because if your PC 
could read, you wouldn’t 
have to spend so much 
time typing information 
into it. 

INTRODUCING 

PC scan: 

It’s the new personal page 
reader from DEST 
And it just might be the 
fastest way ever to get 
existing information into 
your PC. Not to mention 
the easiest 
Now, for instance, 
you can enter entire 
documents (or parts — 
of them) directly 
into your PC’s word 
processing program. 
Complete with tabs, 
indents, underlines, 
the works. 

Without the 
tedium of retyping. 

Or reformatting. 

Because, with PC Scan, 
all it takes is two key- 
strokes. It’s really that 
simple. 

IT READS 600 
WORDS PER MINUTE. 

That’s ten times faster 
than a good typist Which 
means you can enter an 
entire 40-page propxjsal 
into your PC 
in under 30 
minutes. 

And yet for 
all its speed, 

PC Scan is 
incredibly 
accurate. 

More accu 
rate them the 
most proficient typfst. 
What’s more, PC Scan 


even admits its mistakes. 
By doing Just that Insert- 
ing a pound sign whenever 
a character isn’t clear 
enough to read. 

So if there’s ever an error, 
you can find it and fix it 
in seconds. 

READ INTO IT 
WHAT YOU WILL 

Think of all the useful 
information that crosses 
your desk that you’d like 


same technology to per- 
sonal computers at 
a much smaller price. 

IT PAYS FOR ITSELF 
IN MONTHS. 

Read in only a few pages 
a day. and PC Sccm will 
pay for itself in less than 
a year. 

And yet the bigger pay- 
off is the time PC Scan 
saves you. Time you can 
use for more productive 




Whether ttls manuals, barcharts, less than-petfect dot matrtx prtnttngf orjust about ani/th(ng else you haoeon 
paper. PC Scan can read it all into your personal computer ten times /aster than you con type IL 



to have in your PC, where 
you can use it 

Like graphs and charts. 
Legal briefs. Letters. Logos. 
Manuals. Memos. Sales 
reports. Resumes. Pro- 
posals. Photocopies. You 
name it 

PC Scan reads all this 
and more into many of 
the popular word proces- 
sing and graphics 
programs you 
already have. 

And while this 
technology may be 
new to you, it’s 
not new to DE^T 
You see, we’ve 
been making the leading 
line of scanners for larger 
computers for years. And 
now PC Scan brings that 
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things. Like acting on 
information. Instead of 
simply typing it 

CALL FOR A DEMO. 

If you’d like to read more 
atout PC Scan or if you’d 
like to see it read, call the 
toD-free number below. 

Ask for a free brochure 
and the name of the dealer 
nearest you. 

And you’ll have your PC 
reading in no time. 



800 - 538-7582 

In California, 408-946-7100. 




PROD V C 1 I V I T 


■ POWER USER 


options in the spreadsheet first. 

Your dBASE file structure must be set 
up with the same field widths as the 1-2-3 
columns. The dBASE import command is 

APPEND FROM filename. PRN SDF 

Brian Gallagher 
E. Greenbush. New York 

/ always feel a momeniary exhilara- 
tion — like the feeling you get when taking 
off and landing in a jet — when a file im- 
ports cleanly between software systems. 
Mr. Gallagher's tetter shows how easily 
you can e.xporf from 1-2-3. The file pro- 
duced by Lotus is in pure ASCII format 
with each spreadsheet row delimited by a 
carriage return-line feed. Most word pro- 
cessors and many other applications can 
read this format, as well. 

If you find it useful to e.xport data often, 
.xet up a 1 -2-3 macro. Create and name the 


data cell range. Then e.xecutc 

\RFR rangencune’ 

\RR rangenaine*’ 

\PF filename. PRN“ 

\OOU ML 0 ’ MR2 4 0 ‘ MT0 “ MB 0 ■' Q AGO 

Exportingfrom dBASE Ixick to 1 -2-3 is 
as ea.sy as typing 

COPY TO filename.TXT DELIMITED, 

"DELIMITED" causes dBASE to format 
the output file with each field separated by 
a comma and character f elds enclosed in 
double quotes. Once back in 1-2-3. po.si- 
lion the cursor where you want the data to 
drop in and type 

\FIN filename.TXT. 

1-2-3 will note the coifimas and create the 
column structure accordingly, converting 
the quoted .strings into labels. 

Unfortunately, something is lo.st in the 


translation: your formulas. What you .see 
is what you get. Another potential problem 
is 1 -2-3'.v unfortunate 240-character width 
limit for importing and e.xporting. If these 
limits don't get in the way, however, you 
can .switch a file back and forth between 
1-2-3 and dBASE, taking advantage of 
each program's special strengths. 

Incidentally, one of the advantages of 
the dBASE III Plus is that it will allow 
you to APPEND 1-2-3 .WKS files direct- 
ly . — Brad Stark 


SHARE YOUR POWER 

Tel! your fellow users about your technical 
lips for hardware and software applica- 
tions through Power U.ser. and we'll pay 
you $50 plus an e.xtra $25 if you .submit it 
on a di.sk. If you send a disk, please include 
a printout of your submission to ensure 
against damage. Mail your contributions 
to Power User, PC Magazine, One Park 
Avenue. New York, NY 10016. 


Can You See The Difference? 



To Participate, call 
PROCAD for full details 


AutoCAD* ptottod on DMP 29 



PROCAD” PC ptotted on DMP 29 


If you can’t, put your hands on PROCAD®-PC 
and TEST THE DIFFERENCE! 

PROCAD PC sets the new CAD standard for the IBM PC/XT/AT* and compatible computers 
with features like: 

• Mfgr. Sug. Retail Price $995 • PC-CAD Trade-in Program 

• Mouse-Driven Icon-Based Commands 

• Easy to Use. Quick To Learn 

• Edit and Replace Symbols 

• Unlimited Parallel Lines 

• Zoom In and Out Beyond Full Window Size 

• Gaps in Lines and/or Rectangles 
■ • Global and/or Individual Symbol Library 

• Stretch and Re-Dimension Items 

• Mirror Copy Around Any Line 

• Complete Tutorial In Plain English 

PROCAD PC is the full-featured computer-aided drafting and design program^ 
for the IBM PC/XT/AT and compatibles with a unique easy to use mouse- 
driven. icon-based command structure that lets you spend more lime 
designing and less time memorizing command structures. 

To order PROCAD PC, contact your local dealer or 
PROCAD Systems Inc. directly; 

435 Broad Street 
P.O. Box 37 

Sewickley, PA 15143-0037 
Telephone (41 2) 741 -1 930 

I Attention 1st time CAD users: Evaluation 
1 packages are available — call for details 
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BUSINESS COMPUTERS 

OF PETERBOROUGH Gollan Co.. Inc. 

Upper Union Si. P.O. Sox 94 
W. Peterborough. NH 03468<W94 


rice, fiee height, 
in stock, and that's 


Wmarn F. Gollan 
President 


my promise 


93 


“We’ll support, service, and warranty everything we sell and stand behind it 100%.' 



E CALL TODAY- ORDERS ONLY 1-800-84S-3003 B 




Turn your PC 
into a Personal 
Publisher 




ClickArt Personal Publisher 
brings desktop publishing 
to your PC. 

Now you can move from first 
thoughts to finished copy easily 
and directly. ClickArt Persona] 
Publisher lets you mix a variety of 
text and graphics directly on- 
screen, prepare page layouts and 
print the results. You can publish 
just about anything, horn news- 
letters to new business proposals. 

Personal Publisher's graphical 
what-you-see-is-what-you-get 
approach to text entry and page lay- 
out lets you see everything on 
the screen right as you're doing it! 
On-screen menus make learning 
and using Personal Publisher a snap. 

You can enter and edit text directly 
on-screen in a variety of sizes and 
typefaces or read it in from a word 
ptxKessing file. Text can be justi- 
fied, centered or Qush right or left. 
With Personal Publisher you can 
choose from 1, 2, 3 or 4 column 
layouts: even the column widths are 
variable In addition, each line 
in a column can be individually 
sized and positioned. 

Personal Publisher also lets you 
create and insert graphics and line 
rules anywhere on the pt^je. There's 
even a unique "PictureWrap" fea- 
ture which automatically flows text 
around unties — even when the 
image spans more than one column. 


IBM isa registered trademark of 
InlematUinal Business Machines. CJickArt 
is a registered trademark of 1/Maker 
(ximpany. Macintosh isa iradt'tnarfc licensed 
to Apple Computer. Inc. 


Software Publishing Corporation 
Mountain View, CA 94043 
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See your dealer or call or write us for 
more information. 


ClickArt Personal Publcsher requires 
an IB.M PC, XT. AT or compaUble with 
SI2K RAM. two disk drives or a hard 
disk and an IBM Color Card or Hercules 
Monochrome Graphics Card Mouse 
recommended but not required. 


With Personal Publisher you have 
access to thousands of images and 
hundreds of existing type fonts. 

As a special introductory offer, 
ClickArt I^rsonal Publisher includes 
ClickArt Publications, an image 
portfolio containing over 300 
pieces of clip art for newsletter 
and business use. 

You can print your results on Epson, 
Okidata and other popular dot 
matrix printers. Or if you want the 
professional look of laser quality, 
options are available for the 
Hewlett-Packard LaserJet, Apple 
LaseiWriter or Cordata laser 
printers. 

ClickArt Personal Publisher is 
$185 for the dot matrix version. 
Optional laser fonts and drivers 
are an additional $150. 


aickAr! Personal Publisher brings page layout to the PC. The neusietter 
shown was printed using the Apple LaserV'riter. 
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PRODUCTIVITY 


■ PAULSOMERSON 


USER-TO-USER 



Protect your hard disk from risky programs, avoid inadvertent screen dumps, install a 
customized reset switch, and read text strings in binary files. 


(TEMPORARY) HARD DISK ZAPPER 

As a precaution against losing files on my 
hard disk when debugging new programs 
or testing unknown programs obtained 
from bulletin boards, 1 first switch over to 
a RAMdisk and then run a short program 
called HARDOFF.COM. This short pro- 
gram temporarily disables access to my 
hard disk and creates a new file called 
HARDON.COM that I can run to restore 
hard disk access. 

You can create HARDOFF by running 
the HARDOFF. BAS program in Figure 1 . 
If your computer boots directly from your 
hard disk, before running HARDOFF you 
may first want to copy COMMAND 
.COM to your RAMdisk and then issue a 
command like 

SET COMSPEC=D:\COMMAND.COM 

to tell your system to look on the D: RAM- 
disk for its command processor. 

Also, while HARDOFF can prevent 
much unauthorized meddling with your 
hard disk, it’s not foolproof. Someone de- 
termined to be destructive can bypass vir- 
tually any type of protection. 

Finally, clone users should note that 
since the program is dependent on BIOS 
interrupts, it may not woric on so-called 
IBM compatibles. 

Lcs Moskowitz 
Stevenson, Maryland 

We had to log into a D: RAMdisk, copy 
COMMAND.COM andHARDOFF.COM 
onto it, set the new COMPSEC, and then 
run HARDOFF, then HARDON. and then 
HARDOFF a second time to prevent all 


access to our C: hard drives, hut it did pre- 
vent meddling the second time around. 

This may he the only time you’ll ever 
welcome the me.ssage HARDOFF’ s mech- 
anism triggers: 

General Failure error 
reading drive C 
Abort. Retry. Ignore? 


Also, in experimenting with this we no- 
ticed that .several times we had created a 
zero-length HARDON .COM file on ourC: 
hard drive. When we tried to remove it, 
DOS snapped hack an "Access denied" 
read-only mes.sage. If this happens to you, 
undo the read-only attribute with the DOS 
ATTR/B command, Charlie Petzold's 


100 ' Program to create HARDOPF.COM — by Les Moskowitz 
110 PRINT "Checking DATA statement; please wait..." 

120 FOR B*1 TO 8: FOR Ol TO 17 
140 READ A$tIF C<17 THEN 160 
150 Z#«Z«+VAL(A$) 

160 NEXTiNEXT 

170 IF Z*-12838 THEN RESTOR£:GOTO 200 

180 PRINT "Error - Wrong numuber of data stat^nents, 

190 PRINT "or in big number at end of one line.":END 
200 FOR B«1 TO 8:F0R C»1 TO 16 
220 READ A$:TTL»TTL+VAL("6H"+A$) 

230 NEXT 

240 READ S:IF S»TTL THEN 270 
250 PRINT "Data error in line ";B*10+330 
260 PRINT "Check figures and redo":END 
270 TTL*0; NEXT; RESTORE 

280 OPEN "HARDOFF. COM" AS «1 LEN«1:FIELD *1,1 AS D$ 

290 FOR B-1 TO 8: FOR C»1 TO 16 

310 READ A$:LSET D$«CHR$ (VAL ( "4H "•fA$) ) 

320 PUT «1:NEXT:READ DUHMY$:NEXT: CLOSE 
330 PRINT "HARDOFF.COM created" 

340 DATA EB,34,90,EB,04,00,00,00,00,B9,04,00,B8,00,00,8E,1185 
350 DATA C0,BF,4C,00,BE,02,01,P3,A4,EB,0B,68,61,72,64,6F,X831 
360 DATA 6E,2E,63,6P,6D,00,BA,18,01,B8,01,43,B1,00,CD,21,1353 
370 DATA B4, 41, CD, 21, CD, 20, BA, IB, 01, B9, 01, 00, B4,3C, CD, 21, 1598 
380 DATA 8B,D8,B1,33,BA,03,01,B4,40,CD,21,B1,00,BA,02,00,1620 
390 DATA B8,00,42,CD,2I,B8,00,00,B1,04,8E,D8,B2,4C,B4,40,1709 
400 DATA CO,21,B8,00,00,8E,C0,8E,D8,PC,B1,04,BE,00,01,BP,1929 
410 DATA 4C,00,AC,AA,E2,PC,D4,3E,CD,21,CD,20,00,00,00,00,1613 


I Figure 1 : HARIX)FF .BAS fde to create HARDOFF .COM temporary hard disk isolater. Running 
HARIX)FF .COM later will prevent access to your harddisk and will automatically create a 
HARDON .COM file to remove the protection. Before running HARDOFF, copy it and 
COMMAND.COM to your RAMdisk andtyfK SLrCOMSPFC^D:\COMMAND .COM 
(.suhstiluting your RAMdisk drive for D: if necessary). Also, clone iLsers .should understand that 
they try this at their own risk. 
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TAX CONSEQUENCES 


• IPtf'OME 

• MittUS EXPENSES 


OPERATIONS 


$ 79.95 
PUTS THE 
“REAL ESTATE 
GENIE” TO WORK 
FOR YOU! 








BREAX EVEN 


• MTALCASH 
IRSSTED 

• CURDEIITLOAN 

BALANCE 

• BREAK EVEN 


• ffiTHODOF 
DEPRECIATION 
TAX RATE 

• CASH RECEIVED 

• INTEREST RATE 

• TAX ON GAIN 



YOU HAVE TO KNOW THE DOLLARS IN YOUR INVESTMENT. ONLY 
THIS POWERFUL, ALL INCLUSIVE SOFTWARE PROGRAM CREATED 
AFTER A BILLION DOLLARS’ WORTH OF REAL ESTATE EXPERIENCE 
TELLS YOU NOW! TODAY! 

• YOUR TOTAL INVESTMENT IN THE PROPERTY INCLUDING 
ACQUISITION, IN-AND-OUT, AND CARRYING COSTS 

• THE CASH FLOW FROM DATE OF ACQUISITION TO THE 
PRESENT 

• COSTS OF OPERATION 

• TAX CONSEQUENCES (WITH CURRENT AND FUTURE TAX LAWS) 

• THE AMOUNT OF APPRECIATION WHICH MU.ST OCCUR TO 
BREAK EVEN OR MAKE A PROFIT 

• THE VALUE OF YOUR INVESTMENT COMPARED TO 
ALTERNATIVE INVESTMENTS 

DON’T HOLD, BUY OR SELL PROPERTY WITHOUT THE GENIE 
AT YOUR SIDE 
CALL 1-800-624-2200 


OR SEND YOUR CHECK OR MONEY ORDER TO: 
REAL ESTATE GENIE SOFTWARE 
P.O. BOX 71540 
RENO, NV 89570 
(IBM & IBM COMPATIBLE) 


■ USER-TO-USER 


V R () I) II c r I V I M 


640 K 
ai MES 


ATTR.COM (Rntfiramming/Uiilities, Vol- 
ume 5 Number II), or The Norton Utili- 
lies’ FA.COM. 


ARE YOU PRTSURE? 

While the Shift-PrtSc instant screen dump 
is a terrific feature, at one time or another 
just about everyone has hit these keys by 
mistake, wasting much time and paper. 
The CONFIRM.COM driver created by 
the CONFIRM. BAS program in Figure 2 
lets you confirm or cancel each print 
screen function before it springs into ac- 
tion. 

Install CONFIRM.COM as the last 
driven any graphics screen drivers, such as 
GRAPHICS.COM , must be installed first. 
CONFIRM lakes up approximately 512 
bytes when resident and modifies the print 


screen interrupt (hex 5) to point to itself. 
(This will also affect BASIC’s LCOPY 
command.) 

You may need to rmxlify CONFIRM to 
work with certain IBM compatibles that 
have a different keyboard layout or num- 
bering system. CONFIRM reads the key- 
board port directly to ensure that it will 
work with programs that modify the key- 
board interrupt vector. You may have to 
change the scan code for the Y and N keys 
if your computer uses a different keyboard 
format. 

Jeff Siegel 

Easton. Pennsylvania 

Most other tricks for preventing unwanted 
Shift-PrtSc dumps work by disabling the 
print screen feature more or less perma- 


DL-XT 

S40 K Motharboard WITH 640 K 
ei MEO Hard Oiak DHva 

360 K Floppy DisK Drive 
Hard Disk Controller 
135 W Power Supply 
Floppy Controller 
Parallel Port 
Serial Port 
Game Port 
Keyboard 
Calendar 
Clock 



TURBO XT 4 77-8 00 mh 2 $1099 95 

TURBOATw/21MEG55msORIVE $1989 95 
300/1200 MODEM (INT or EXT) $ 145 00 
TANDONTM50-2 FLOPPY DRIVE $ 75.00 
21 MEG HARD DRIVE SUBSYSTEM $ 410 00 

EQA SUB-SYSTEM 

S6B9.95 

DATA-LITE SYSTEMS 

PO BOX 1350 
SIMI VALLEY. CA 93062 

805 - 537-6468 


CIRCLE 312 ON READER SERVICE CARD 


TANDY’ 

COMPUTERS 

SAVE 20-40% 

Off List On All 

TANDY® And RS Equipment 



Call For Latest Prices 
On America’s #1 PC, 

XT, And AT 
Compatible Machines! 

FOR COLORADO 
RESIDENTS AND 
INFORMATION 
CALL 303249 9125 HOURS Moo Fo 9 A M 5 P M 


CALL TOLL FREE FOR ORDERS 

1-800.44SHACK 

Great Western Electronics 

228 E MAIN. MONTROSE. COLORADO 81401 


100 ' Program for creating CONFIRM. COM by Jeff Siegel 
110 PRINT "Checking DATA statements; please wait...” 

120 FOR B=1 TO 20:FOR C-1 TO 17 
130 READ A$:IF C<17 THEN 150 
140 Z««Z«-fVAL(A$) 

150 NEXTiNEXT 

160 IF Z*»28738 THEN REST0RE:G0T0 190 

170 PRINT "Error - Wrong numuber of data statements^ 

180 PRINT "or in big number at end of one line.":END 
190 FOR B«1 TO 20: FOR C»1 TO 16 
200 READ A$:TTL«TTL+VAL("fcH"+A$) 

210 NEXT 

220 READ StIF S^TTL THEN 250 
230 PRINT "DATA ERROR IN LINE";B*10‘F330 
240 PRINT "CHECK FIGURES AND RED0":END 
250 TTL*0:NEXT:RESTORE 

260 OPEN "CONFIRM. CON" AS «1 LEN-1:FIELD «1,1 AS D$ 

270 FOR B»1 TO 20tFOR C«1 TO 16 

280 READ A$:LSET D$«CHR$(VAL( "&H"4-A$) ) 

290 PUT «1:NEXT:READ DUMMY $: NEXT: CLOSE 
300 PRINT "CONFIRM.COM CREATED" 

310 DATA E9,A6,00,50,53,51,lE,06,56,57,33,C0,8E,D8,C7r06,1658 
320 DATA 14,00,80,01,B8,07,0E,33,DB,CD,10rB8,00,B8,8E,D8,1571 
330 DATA BE,88,04,8C,C8,8E,C0,BF,89,01,B9,08,00,FC,F3,A5,2186 
340 DATA 8E,D8,B8,00,B8,8E,C0,BE,99,01,BF,88,04,B9,08,00,1928 
350 DATA F3,A5,BA,60,00,EC,3C,15,74,04,3C,31,75,F7,FB,BB,2038 
360 DATA 00,B8,8E,C3,8CrCB,8E,DB,BE,89,01,BF,68,04,B9,08,2077 
370 DATA 00,F3,A5,3C,15,74,lA,B8,07r0E,33,DB,CD,10,FA,33,1628 
380 DATA C0,8ErD8,C7,06rl4,00,03,01,5F,5E,07,lF,59,5B,58rl274 
390 DATA CF, 9C,9A, 00, 00, 00, 00, EB, £5,00,00,00, 00, 00, 00, 00, 981 
400 DATA 00, 00, 00, 00, 00, 00, 00, 00, 00, 20, 0F, 50, 0F, 52, 0F, 49, 312 
410 DATA 0F,4E,0F,54,0F,3F,0F,20,0F,1E,8C,C8,BE,D8,BA,O4,1458 
420 DATA 01, B4, 09, CD, 21, B8, 05, 35, CD, 21, 89, IE, 83, 01, 8C,C0, 1539 
430 DATA A3, 85, 01, BA, 03, 01, B8, 05, 25, CD, 21, IF, B8, 00, 31, BA, 1401 
440 DATA 1C, 00, CD, 21, 20, 50, 72, 69, 6E, 74, 2D, 53, 63, 72, 65, 65, 1366 
450 DATA 6E,20,6C,6P,63,6D,65,72,20,0D,0A,20,41,6E,73,77,1278 
460 DATA 65, 72, 20, 59, 20, 74, 6F, 20, 70, 72, 6F, 63, 65, 64, 65, 20, 1397 
470 DATA 77, 69, 74, 68, 20, 70, 72, 69, 6E, 74, 2D, 73, 63, 72, 65, 65, 1608 
480 DATA 6E,20,0D,0A,20,41,6E,73,77,65,72,20,4E,20,74,6F,1190 
490 DATA 20, 71, 75, 69, 74, 20, 70, 72, 69, 6E, 74, 2D, 73, 63, 72, 65, 1546 
500 DATA 65, 6E, 20, 0D,0A, 24, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 302 


Figuie 2: Program to create CONFIRM .COM .screen dump controller. Umd CONFIRM .COM 
after any other graphics screen drivers. Once loaded. CONFIRM will intercept screen dump 
commands and offer you the choice of confirming or canceling them. 
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THE CMO ADVANTAGE 


TO ORDER 
CALL TOLL FREE 
1 - 800 - 233-8950 

DEPARTMENT B109 

TELEX 5106017898 

OR MAIL YOUR ORDER TO: 
COMPUTER MAIL ORDER 
Department B109 
477 E. Third Street 
Williamsport, PA 17701 


MONITORS 


(21 


s 



IP|= 



POLICY 

AM 3% (Minimum $7.00) sluppino and handl- 
ing. Larger shipments may require additional 
charges Personal and company cheds require 
3 weeks to dear. For fasier delivery use your 
credit card or send castaer's che^ or bark 
money order Pennsylvania residents add 6Ab 
sales tax. AU prices are subiect to change and 
all Items are suOiect U) avaiiatMiiy Defective soft- 
ware will be replaced with the same item only. 
Hardware will be repaired or replaced at our 
discretion within the the tenns and limits of the 
manufacturer's waranty We cannot guarantee 
compatibility All sales are final and relumed 
shipments are subiect to a restocking tee. 

EDUCATIONAL INSTITUTIONS 

CALL TOLL FREE 
1 - 800 - 221-4283 


CANADIAN ORDERS 
1-800-268-3974 

Onlano/Quebec 

1-416-828-0866 

In Toronto 

1-800-268-4559 

Other P 







TELEX: 06-218960 
2505 Dunwin Drive. 
Mississauga, Ontario 
Canada L5L1T1 

AH prices shown are for U.S.A. orders Call the 
Canadian Office for Canadiai prices 


THE CMO ADVANTAGE 

^ Next day shipping on all in-stock items. 

^ Orders from outside Pennsylvania save 
state sales tax. 

There is no limit and no deposit on C O D. 
orders. 

^ There is no extra charge for using your 
Visa or MasterCard and your card is not 
charged until we ship 

^ No waiting period for cashier's checks. 

^ We accept purchase orders from qualiried 
corporations Subject to approval 
Educabonal discounts available to 
qualified institutions. (See the toil free 
educational phone number above.) 

^ FREE CATALX MEMBERSHIP 


CMS 


10 MB Kit 

$369.00 

20 MB Kft 

$469.00 

20 MB Drive Plus Card 

$54900 

20 MB Tape Back-up 

$479 00 

60 MB Tape Back-up 

$699 00 

=aSVEREX- 

20 MB Streamer Back-up . 

$69900 

60 MB Internal Back-up 

$799.00 

L-MSGA- 


10 + 10 Bernoulli 

$1995.00 

20 + 20 Bernoulli 

$2499.00 

10 MB Cartridges 

$59.00 

IRWIN 


10 MB Internal Back-up 

..$469.00 

20 MB Inlemal Back-up 

$569 00 

MOUNTAIN 


20 MB Dnve Card 

$699.00 

30 MB Drive Card 

$999.00 

X MB Back-up. .. 

$1149.00 

60 MB Tape Back-up 

$1089.00 

PRIAM 


60 MB AT-Back-up 

$1499.00 

Inner Space. Shared Data 

CALL 

RACORE 


1500 Drive 11 + 

$379 00 

1501 Drive 11+ w/DMA 

$429.00 

2101 256K Memory 

$179.00 

2103 512K Memory 

$199.00 

tVSOEN 


20 MB Tape Back-up 

$599.00 

60 MB Tape Back-up 

$999.00 

TANDON 


360K Floppy 

. . $99 99 

TIAC 


360K 55BV 

$99.99 

MODEMS 

Mnchor 


Volksmodem 300/1200 

...$139.00 

Signalman Express 

$209 00 

Lightning 2400 Baud 

...$329.00 

Express! haifcard-PC 

$149.00 

Lighinirtg halfcard 

...$349 00 

AST 


Reach 1200 Baud Half Card. 

$399.00 

eVCRBX 


1200 Internal w/software 

.. $149.00 

HAYBS 


Smartmodem 300.. 

$139.00 

Smanmodem 1200 

$369 00 

Smartmodem 1200B 

$359.00 

Smartmodem 2400 

$58900 

Smart Com II 

$89 99 

Transet 1000 

$309 00 

NOVATION 


J-Cal 

$99.99 

Smart Cal Plus 

...$319.00 

Novation 2400 

$499 00 

1 PRACTICAL PIRIPHERALS 

Modem PC-1200 Inlemal 

. . $139 00 

Modem PC-1200 External 

...$169 00 

OUADRAM 


Quadmodem II 300/1200 

. .$299.00 

INTERFACES 

1 DIGITAL DEVICES I 

Prinier Buffer 16K 

$7499 

Ukasssn 


MicroPuffer II (64K) 

...$159.00 



1 Mtcrofazer from $139 00 1 

1 Efazer (Epson) from $79 99 'I 

GRAPHICS 

Polaroid Palette 

$1399.00 

Power Processor 

..$229.00 

iiiuminaied Slide Mounter 

.. $39.99 

Polacolor 2 pack film 

....$18.99 


XM3BC 


300A Amber Composite 

..$139.00 

310A Amber TTL 

..$169.00 

410 White or Green TTL 

CALL 

Color 600 Hi-fles (640x240) .. 

..$399.00 

Color 722 IBM Enhanced 

$529.00 

Color 725 AT&T Compatible.. 

.$619.W 

Color 730 Analog 

$749.00 

MAONAVOX 


515 RGB/Composite 

$299.00 

613 TTL Green 

... $99.99 

623 TTL Amber 

...$99.99 

SEC 


JB1280G Green TTL 

$139.00 

JB1285A Amber TTL 

..$139 00 

JC-1401P3A MuMi-Sync 

CALL 

PRINCETON 


MAX-12 Amber 

$169.00 

HX-12 12" RGB 

$459.00 

HX-12E Enhanced 

$549.00 

SR-12 Hi-Res 

$569 00 

SR-12P Enhanced 

$649.00 

QLIADRAM^ 


8420 Amberchrome 

..$169.00 

8400 Quadchrome 

$449.00 

8460 Quadchrome Enhanced. 

$499.00 

WTOXAM 

121 Green TTL 

. $145.00 

122 Amber TTL 

..$155.00 

220 14" ColOf Composite 

$179 00 

620 640x200 RGB 

..$399.00 

6X 640x200 RGB 

$469 00 

640 720x400 RGB 

..$529X 



ZVM 1220A/1230G Composneea. $95.99 

ZVM 1240A Amber TTL 

..$149.00 

ZVM 1330 13" RGB 

..$459.00 

ZVM 1360 1 3" RGB 

..$589.00 

ZVM 1360 Enhanced RGB . . 

CALL 

DISKETTES 

SONY 


3W” SS/SD (10) 

....$18.99 

3W" DS/DD (10) 

.$29.99 

SV*" SS/SD (10) 

...$9 99 

5V«" DS/OD (10) 

$13.99 

SVi" High Density (10) 

$28.99 

IBM 


5%" DS/DD Floppy Disks 


(box of 10) 

. $25 99 

maxell. 


3Vk" SS/SD 

...$16.99 

3W' DS/DD 

...$29.99 

$%" MD-1 w/Hardcase 

...$11.99 

5W" MD-2 w/Hardcase 

...$16.99 

5W" MD-2-HO for AT 

...$29.99 

Xferbaiim. 


SW SS/DD 

... $19.99 

5W " DS/DD 

.. $24.99 

Disk Analvzer 

s?4 an 

DISK HOLDERS 

AMARAY 


50 Disk Tub 5V4" 

$9.99 

30 Disk Tub 3W»" 

$9.99 

100 Disk Tub SVli" w/Inck 

tia aa 

I INNOVATIVE CONCEPTS 

Flip-n.File 10 . 

$1.99 

Flip-n-File 50 

...$11.99 

Flip-n-File Data Case 

$9.99 


PRINTERS 


Canon 

A40. 50. 55 from $239.00 


SCITIZEN 




MSP-20 (80 col.) 

. $349.00 



c-rroH 






COfOfM 


DIABLO 



635 Daisywheel 

..$1099.00 



EPSON 



FX-85. FX-286. RX-100 

CAa 



SQ-2000. Hi-80, HS-80, AP-80 CALL 



afUKr 



5510C Color Dot Matrix 

CALL 

6000 Letter Quality 

CALL 

61(X} Letter Quality 

CALL 



6300 Letter Quality 

CALL 

6500 Letter Quality 

CALL 

Lfi^O 

880 Dot Matrix 100 cps 

...$179.00 

1080 Dot Matnx 100 cps 

...$259.00 

1380 Dot Mainx 130 cps 

$289.00 

1365 Dot Matrix 165 cps 

$339.00 

NEC 

P560. P660. P760 

CAa 


3550 IBM $779.00 

8850 IBM $1099.00 

ELF 360 IBM $399.00 

OigDAlA 

Okidata 93 $299.00 

102. 183. 192, 193. 2410, 84 CALL 

Okimate 20 (IBM). 292, 293 CALL 

Panasonic 

KX1091 $239.00 

KX1092 $359.00 

KX1592 $469.00 

KX1595 $659.00 

Quadjet-Color Jet See Special 

Ouadlaser LS-1000 CALL 

^Siiyen-REED 

500 Letter Qualiiy ...$239.00 

550 Letter Quality ...$299.00 

800 Letter Quality . $699.00 


SB/SD/SR/NX CALL 

Powertype Letter Quelity CALL 

l^xas Instruments 

TI855 $599.00 

TI865 $769.00 

TOSHIBA 

PB321 (80 Column) $489.00 

P8341 (132 Column) $749,00 

PB351 (132 Column) $1049.00 









SPECIAL THIS MONTH 


QUADRAM 

QUADJET 7-Color 

Drop-on-Demand Ink Jet with 
IBM Software Bundle 

$19900 


PC COMPATIBLES 


ANSA SOFTWARE 

Paradox $499.00 


/ASHTON -TAIHI 

PrameworK II 

dBASE II.... 

dBASE IM Plus 


...CAU. 

CAU 

CALL 


BATTERIES INCLUDED 

Isgur Portfolio $159.00 




Sidekick (Unprotected) 

$57.99 







BRODERBUNO 






^*ewTa*i POINT 


PC Option Board 

$84.99 

Continental Software 


1st Class Mail $79 99 

Tax Advantage'. $49.99 

DECISION RESOURCES 

Chartmaster $229.00 

Signmaster $159.00 

Diagram Master $209.00 

Map Master $259.00 

FIFTH GENERATION 

Fastback $89 99 

FIRST STEP 

Golf's Best Pinphursl $34.99 

PUNK SOFTWARE 

Sideways $44 99 


# 1 larvard Suftwure Inc. 

Total Project Manager 

$269.00 

Presentation Graphics 

$239.00 

Hayes 

Please (Data Base) 

$199.00 

IMSI 


PC Mouse/Dr. Halo 

$119.00 

LIFBTREE 




LIVING VIDEO TEXT 





etotus 


Symphony 

$429.00 


1-2-3 2.0 CALL 


MOUSE SYSTEMS 

PC Mouse/Paint ♦ $139.00 


FOR IBM 

mece 


Manage Your Money. 

. $99.99 

Manage Your Market 

...$89.99 

i 

i 


Easy 

...$94 99 

WordStar 2000+ 

$289.00 

WordStar Professional 

..$249.00 

WordStar Pro Pak/GL Demo... 

$169 00 

BBiaiiiiHm 


R:Ba$e 5000 

$359.00 

Clout 2.0 

$129.00 

R:Base System V 

$469.00 

MCnOSOFl 


Flight Simulator... 

S34.99 

Multiplan 

.$129.00 

Microsoft Word 3.0 

$289.00 

Microsoft Project 2.0 

$2)9.00 

Microsoft Chart 2.0 

$189.00 

Microsoft Mouse 

..$139.00 

Windows 

...$69.99 

i7ii:Bir»>nra 


Crosstalk XVf 

...$89.99 

Crosstalk fV 

$149.00 

Rnmnlp 

...$89.99 

MONOGRAM 


nnllfln A SensA 

. $99 99 

Mnldllate 


Multi Mate 

CALL 

Advantage 

$289.00 

vTiUTKS 


Norton Utilities 3.0 

...$57.99 



IBM 


File/Graph/Plan (ea.) $84.99 

Report 

...$74.99 

Write/Proof combo 

.. $84.99 

Proof 

--.$59 99 

(DRoseSoft 


Pro Kev 4 0 

£69 99 

SOFTWARE GROUP 

Enable 

.$329.00 

SORCBM/IUS 


MICRO SOFTWARE 


Accounting 


AP/AR/QUIN/OE (ea.) $299.00 

Supercalc III 

..$219.00 

Supercaic 4 

$329.00 

EasyWriter II System 

$239.00 

Super Project Plus 

.$299.00 

SSISbftware 

1 

Word Perfect 4.1 

$219.00 1 

SUBLOOIC 

! 

Jet 

...$37,99 

Z SOFT 


PC Paintbrush 

....$89.99 


IBM PC 
IBM-XT 
IBM-AT 
SYSTEMS 
Configured to your 
spoclficatlons. 

Caff for th« prfcR mnd mwmBabUty 
of your Bystom rooufromonte. 


6300 CALL 

COMRAO 

Portables CALL 

Desk Pros CALL 

AT286 CALL 

corona 



IBM CLONE 

' 640K M8-256K installed 
' 150 Watt Power Supply 
> XT Keyboard 

' 36*^ Floppy fiOAOOO 
■ 20 Meg Hard Drive 


Universal Starrd SS^ $19.99 

Diamond SP-1 $29.99 

Emerald SP-2 $39.99 

Sapphire SPF-1 $49.99 

Ruby SPF-2 $59.99 

Static Mat $29.99 

Universal Printer Stand $14.99 

KENSINOTON 

Master Piece $99.99 

Master Piece ■» $119.00 


P1S0 Power Director w/Modem$1 19.00 


KBTTRONICS 

KB51S0/KB51SirKB5lS1Jr CALL 

KB51 52S/KB51 S3/KBS149Jr CAU. 

MEMORY CHIPS 

4164 RAM Chips (ea.)$1.19 

128 RAM Chips (ea.) $4.99 

256 RAM Chips <ea.) $3.99 


MULTIFUNCTION CARDS 


>95r 












PC Net Cards 

..$379 00 







DCA 





IRMA Smart Alec 

..$779.00 

EVEREX 




Graphics Edge $219.00 

Magic Card I $99.99 

Magic Card II $159.00 

EGA Video Card $329.00 

HERCULSS 

Graphics $199.00 

Color $159.00 

lOEAssoclates 

5251 Emulation $549.00 

INTEL 

IN2110 

PCNC8087 SMHz 

PCNC8087-2 8 MHz 

PCNC80287 6MHz 

1010 PC-above board 

1110 PC-above board-P.S ^ 

2010 AT-above board 

2110 AT-above board-P.S 


RERSVST 

Bob Board $299.00 

Mini Mono $139.00 

PARADISE 

Color/Mono Card $149.00 

Modular Graphics $269.00 

Five Pac* C. S. 0-364K $99.99 

High Rrs Mono $169.00 

Auto Switch EGA. $379.00 

Ouadport-AT 

Liberty-AT (128K),. 

The Gold Quadboard 

The Sliver Quadboard 

Expanded Quadboard 

Liberty-PC 

QuadSprint 

QuadLmk 

Quadboard-AT 

Ouadram EGA 


SIGMA DESIGNS 

Color 400 Pnneeton $479.00 


EGA PlusfOr. Halo $329.00 


Captain • 64 $149.00 

Graphics Master $4^.00 


VIOEO-7 

IBM EGA Card (EGA) $349.00 



PPC400 Dual Portable 

....$1199.00 




PPCXT 10 meg Portable.... 

....$1799.00 




PC40022 Dual Desktop 

....$1269.00 

PC-138... 


....$899.00 

PC400-HD2 10 meg 

....$1799.00 

PC-148,.. 

4« / miv 4« 

$999 00 

KAmiO 


PC-158.. 

...As Low As 

..$1499.00 


PC-170... 

...As Low As. 

.$1699.00 

KP-2000 Portable 

CALL 

PC-240... 

a e / nu/ a« 

..$2699.00 

KavDro-PC 

CAU. 

pr.ian 




ACCESSORIES 

AMARAV 



DATA SNIILO 


60 Column Printer Stand 

$14.99 

300 Watt Backup 

...$37e.00 

CURTIS 


500 Watt Backup 

...$569.00 

Side Mount SS-1 

$19.99 

Turbo 350 Watt Backup 

...$449.00 

Side Mount AT SS-2 

$34.99 

P125 Power Director 

$99.99 
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■ USER-TO-USER 


nenlly. This you louil auilrol over 
screen Jumps without forcinn you to run 
little .COM files each time you want to ac- 
tivate or cancel the PrtSc feature. 


DTTLE RED RESET SWITCH 
The PC is a wonderful machine, but it 
lacks a reset button to recover from system 
freezes and fatal cirors; the only option is 
to hit the bip red switch, wait until excess 
energy dissipates, and then flip it back on. 
The problem with this is that each time you 
turn on the machine you send a power 
surge through all your system circuits and 
your monitor. Nothing ages a machine like 
frequent surges. 

It's fairly simple to install your own do- 
it-yourself reset switch, since the actual 
circuitry already exists. Pin 1 1 of the 8284 
chip is "low" and drives pin 10 "high." 
Pin 10 connects to pin 2 1 of the 8088 CPU . 
When you activate this circuit, you rcbixrt 
the machine. So all you have to do to re- 


boot your systenv is to momentarily 
■ 'drag' ' pin 1 1 low by making an open cir- 
cuit Ixttwecn it and pin 9 (ground). 

Once you take off the cover of your PC . 
you'll find the 8284 in the center toward 
the back, between the first expansion slot 






1 


■ 18 ♦SV 

2 


• 17 

3 

8 

- 16 

4 

2 

■ 15 

5 

6 

- 14 

6 

4 

• 13 

7 


■ 12 

8 


- 11 RES 

GND 9 


- le RESET 


Figure 3: Pin layout of the 8284 chip. The 
notch is at the top. pin 9 at the hoitont left. anJ 
pin 1 1 the .second front the holltnn on the ripht. 


and the 40-pin 8088 chip (the 8284 is the 
only chip in your system with 18 pins). 
Take out any expansion boards that might 
be in the way. and unhook the power sup- 
ply wires and ribbon cables if you need 
more rixrm to work. 

The chip’s pins are numbered counter- 
clockwise frrrm the top left of the chip (see 
Figure 3). The top is marked by a notch. 
Pin 9 is at the very bttttom left, and pin 1 1 
is the second from the bottom on the right. 

Strip about V m of an inch of insulation 
off the ends of two pieces of 22-gauge 
stranded wire. (You want only enough ex- 
posed. bare wire to attach to the legs of the 
chip; don't strip off too much or you risk 
shorting between pins.) Coat (or "tin") 
the ends of the stripped wire with rosin 
core solder. 

Hold the tinned wire parallel to one pin 
and quickly touch the wire with the solder- 
ing iron. To avoid heat damage, don’t hold 
the iron to the wire very long. Repeat the 


STATS-2 

A COMPLETE 
STATISTICAL 
PACKAGE 



•EASY ACCESS TO DATA FROM SPREADSHEET FILES 
(1-2-3, SYMPHONY, ETC.) 

•A POWERFUL TOOL FOR DATA ANALYSIS AND 
FORECASTING 

•Easy to use. no commands to memorize (menu driven) 

•Super-fast (8087 support) 

•Can be used as a stand-alone, full-featured statistical 
package (comes with its own Data Editor for entering/ 
editing of data); can process data from many spread- 
sheet programs and data bases 

• Descriptive statistics, t-tests. Correlations (Including 
"economically" formatted matrices). Crosstabulations. 
Comparisons of Distributions. Significance Tests. 
Powerful General Multiple Regression module (up to 50 
predictors, Durbin-Watson statistic, autocorrelation of 
residuals, forecasting subprogram, and more). Flexible 
General Analysis of Variance/Covariance module (up to 
five factors, repeated measures, unequal n, contrasts, 
and more). 10 Nonparametric Statistics. Bargraphs, 
Scatterplots, and much more 

•Requires IBM-PC (or compatible), two disk drives. 256k 
To order send check or money order for $149 
(plus $5.00 shipping and handling) to: 



StatSoft' 




(the developers of STATFAST) 

2832 East 10th Street. Suite 4. Tulsa, OK 74104. (918) 583-4149 


Lotus 1-2-3 IS a registered trademark of Lotus Development Corp 


CIRCLE 237 ON READER SERVICE CARD 


The REAL-TIME CLOCK-CALENDAR for IBM PCs and COMPATIBLES 





pHpflflW*’ 


dClock 

a user-instaUablc, reai- 
lime dock-calendar for IBM* Per- 
sonal Computers and selected com- 
patibles. dCloek automatically enters 
the date and time into the user's com- 
puter system each time the computer 
bools. Through use of an internal 
battery, dC'lock maintains precise 
time and date function when the 
system is shut down. 

dClock fits directly onto the sys- 
tem's motherboard in the 8(WK 
socket. It does not occupy an espan- 
sion slot, nor does it take space from 
mulii-fuRclion cards or memory 


,, mi. "-''""''"''" adJ^>l,s. 

*iih O" '' The space saving design 

of dClock allows a full complement 
of expansion cards to be used without 
compromising dependable lime-date 
system functions. 

dClock is easily installed and pro- 
vides PC users with a convenient way 
to have automatic date and time 
functions without paying for expen- 
sive or unnecessary expansion cards. 
dL'Iock comes with installation soft- 
ware. a Limited Warranty and com- 
plete documentation (including how 
to upgrade your XT or COMPAQ' 
Portable to 640K easily and without 
using any expansion slots). 


Available from MICROSYNC for juM $59.95 

iMemst «U UJor ttufipint md ti W On i / 


N1ICR')SYNC i\ u timpuitr pfnphtruh prixiuil miinuhu lurrr xprciulizm^ in 
micriH nmpuier Inninl-lexrl uri exsnntfx und cufRim tmvntx 


MKRf 




Computer Products IX'partmvni ■ P.O. bos tlD.UC ■ (artstllion. lesas 75Ult ■ 

•X k* t anJ vr/( S( |i«kinaiV- ,11 SIK HliSSNl !<■. 

IB\I i> t ■•^Jcnuik >il Hu>»es. 

( rOMMU- ^ Rrii.iftnl lia4mMrS ul I (IMFSU < .xnpuiei I ,«p 


2I4-492-S26S 
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TRANSEC NEW PRODUCTS 


Program Revieiv: 



Makes dBASE Easier to Program, 
Reduces Logic Errors, Bugs 

TranSec dANALYST’** automatically 
converts any dBASE 111 program to 
d BASE III PLUS with true record and 
file locking for multi-user operation. 
Features include syntax/blocking 
analysis, tabbed file output, variable 
cross reference. Framework-type inter- 
face command windows, pop-up menus, 
graphic analysis REPORTS menu. 
Saves programmer's time toanalyze and 
debug d BASE II, III, or PLUS. Supports 
multi-user Clipper and network ver- 
sion of WordTech. Not copy protected. 
Rated a "best buy." 

TranSec dANALYST ' S74.95 plus $5 s/h 

TO ORDER: 1-800-423-0772 VISAMC 

IN FL: 1-305-474-7548 


Program Retfiezv: 



Simplify Naming, Finding Your 
Files with 32-Character File Names 
TranSec PCEasy^“ is a new easyto-use 
"office environment" file management 
system that allows anyone to easily 
organize large amounts of data on a 
hard disk. Expands DOS file name limit 
to 32 characters to name files naturally, 
the way you think. Use easily re- 
membered plain wordsor numbers. The 
interface structure mimics the paper 
world, only it's faster, better and easier 
to use ... by programmers, managers, 
secretaries, clerks. PCEasy immediate- 
ly finds file cabinets, file drawers, file 
folders, spread sheets, reports in their 
own logical location. Automatic menu 
access to application programs. Works 
with all popular applications and utili- 
ties. Not copy protected Rated"**** 
for ease of use." 

TranSec PCEasy $74.95 plus $5 s/h 
TO ORDER: 1-800-423-0772 VISA MC 

IN FL: 1-305-474-7548 


UNLOCK' Removes 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNIock “copying" disk allows you to 
make “unprotected" DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies, 

UNIock copies run on any hard disk, 
including Bernoulli Boxes. No original 

Guaranteed to work only with programs below: 


required in drive “A." Run on a RAM 
disk simply and conveniently. Also, 
copy DOS SVt" programs to 3Vx" 
diskettes. For IBM* PC. XT, AT, com- 
patibles, 256K or more. DOS 2.1 or 
higher. Choice of the critics! 


unlock album “A” PLUS 

$ 49.95 

(Pkis $4 afMphandkng Foratgn ordars $10) 

• d BASE III a d BASE III PLUS™ 

• LOTUS 1-2-3™ (iJk-2,0) 

• FRAMEWORK 1 & II™ 

• IBM WRITING ASSISTANT" |i oil 

• CHARTM ASTER™ (d.i) 

• IBM FILING ASSISTANT™ (1.0) 

• SIGNMASTER™ (S.i) 

• IBM REPORTING ASSISTANT™ a n 

• FASTBACK™(L3| 

• GRAPHWRITER™(4J.4.31) 

• HARVARD TOTAL PROJECT MGR.™<i,») 

• REALIA COBOL™ no. im 

• THINKTANK™(2.o,2.1) 

• MULTILINK ADVANCED™ (3.02. 3.03) 

• DOLLARS a SENSE™ (1.0) 


UNLOCK' ALBUM “B" PLUS 


$ 49.95 

<Plus$4ahi^han(lling Foraign otdan tt0| 


• SYMPHONY™ {i« 

• CLIPPER™ 

• LOTUS 1-2-3 REPORT WRITER™ (i o> 

• DOUBLEDOS™ 

• am ARTWORK™ o-o fu* • io • i.i» 

• DISK OPTIMIZER™ 

• MANAGING YOUR MONEY™ 

• DATABASE MANAGER II— THE INTEGRATOR™ ( 2 . 0 . 2 . 02 ) 


• MICROSOFT WORD™ <i ts, zjO. 2 .oi> 

• PFS: ACCESS™ (19M Ed.) 

• PFS: PLAN™(B) 

• PFS: GRAPH™ (B| 

• PFS: WRITE™ (101. C) 

• PFS: REPORT™ (B.c» 

• PFS: FILE™ ( 8,0 


Best of UNLOCK " $ 74.95 

ALBUM “D" PLUS (Plus S4 tfxfvhandhng Foratgn orders 1 


• dBASE III a dBASE III PLUS™ 

• LOTUS 1-2-3™ awn 

• FRAMEWORK 1 a II™ 

• SYMPHONY™ n.i) 

• CLIPPER™ 

• LOTUS 1-2-3 REPORT WRITER™ (l Oj 

• FASTBACK™ (5 3) 

• DOUBLEDOS™ 

• CHARTMASTER™ (6.i) 

• HARVARD TOTAL PROJECT MGR.™ni0) 

• SIGNMASTER™ (S. II 

• MANAGING YOUR MONEY™ a.o. in. ool 

• DOLLARS a SENSE™ an 

• THINKTANK™(2.o. 2.1) 

• MICROSOFT WORD™ a.». : o. imi 


unlock flight/jet #201 

» FUGHT SIMULATOR*" - JET™ 


$ 14.95 

(Ptue $4 stMp hondkng Foreign orders $10) 


CHOICE OF THE CRITICS! 

"UNIock has two particularly en- 
dearing characteristics: it works, 
and works simply. I was able to quickly 
produce unprotected copies of Lotus 1-2-3 
release 2. Symphony 1.1. Microsoft Word 2.0, 
dBase III 1.1. and Framework II. These copies 
performed flawlessly, as did copies of these 
copies.” Christopher O'Malley. 

PERSONAL COMPUTING. April '86 


p VT IT ' UNIock 4.7 defeats the latest Pro- 
D T I C lok and SuperLock type of copy 

f rrotection scheme. It’s menu-driven and works 
ine on the programs it's supposed to work on: 
Lotus 1-2-3, dBase III, Framework. Symphony. 
Paradox, and several others.” 

Jerry Poumelle. BYTE. Fob. '86 


- "Because copy protection can interfere 
f with the ability to back up a hard disk, 
business-oriented users may prefer programs 
likeTranSec's UNIock series. " 

Winn L. Rosch. PC MAGAZINE. May 27. 1986 


fiecrirtirnenttetl hv Ihe edittm of: 


PERSONAL 


coMPun 


'"Hia BkI SoRmre Utililm for Under SlOtT 


1-800-423 0772 S 

^tWLOCK. FLORIDA: 1-305-474-7548 USU 

TranSec Systems, Inc., 1802 North University Drive, Plantation, FL 33322 

Ty*damafk* ar* lha aola proparty of lhair raapactiva owrtara. UNIock la for waa only to fmprova (ha uaaapillty of lagally acquirad and 
oparalad aoftwara 
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pixKcss with the other wire. 

Attach the other ends of the wires to a 
"momentary contact" or "open push-but- 
ton" switch. I used a Radio Shack Catalog 
Part Number 275-1547 switch, but any 
similar reset switch will do. Solder the 
ends of the wires to the legs of the switch 
and wrap the back of the switch with insu- 
lating tape. I drilled a hole in the small re- 
movable plate in the back center of the ma- 
chine. but you can install it almost 
anywhere. 

Replace any expansion boards and 
wires and put the cover back on. Plug the 
machine back in and hit the big ted switch. 
Now whenever you lock up the machine, 
all you need to do is momentarily touch the 
reset button and the machine will do a hard 
txx)t. No more reaching for the startup 
switch and sending those ominous power 
surges through your machine. 

Michael J. Mefford 
Gleneden Beach, Oregon 


■ It’s fairly simple to 
install your own do-it- 
yourself reset switch, 
since the actual circuitry 
already exists. 


/ followed Mr. Mefford' s inslruclions, and 
my new reset button wttrLs wonderfully. 
However. I found it easier to remove the 
chip from its .socket, do the soldering oper- 
ation outside the machine, and then re- 
place the customized chip. But he warned. 
Users who aren’t too experienced with a 
soldering iron or who are unfamiliar with 
their PC.s' innards should have a more ex- 


perienced friend do the .surgery. And even 
if you are experienced, proceed at your 
own risk. We don't .suggest that you .start 
.soldering things onto your motherboard 
unle.ss you really know what you’re doing 
and have considered the risks, such as 
warranty voiding and potential damage. 
Finally, if you do add the switch, don’t 
hold the button down Uto long during a re- 
.set or you could hurt your machine. 

— Chris Johnston 


CTRL-Z BYPASS 

I recently needed to verify the existence of 
particular text strings in binary files. Since 
the files were short. I wanted to use the 
TYPE command but couldn’t, since 
TYPE stops as .stxrn as it secs the first 
CHR$(26) or Ctrl-Z end-of-file marker. 

I could have used DEBUG but found an 
easier way. COPYing files to the screen 
(CON) works the same way as TYPEing 
them, but with one advantage — the COPY 


SofType” 

Desktop Publishing Software 

Gives MULTIMATE’ 
Users The Extra 
ADVANTAGE! 

WordPerfect, Samoa 
Word, Display write and 
LEX users too. 

> SofType automatically turns your word processing 
documents into typeset output 

* SofType works with most laser printers. 



• SofType includes many Roman and Helv normal, 
bold, italics and bold italics fonts from 6 to 36 
points in size. 


• SofType lets you integrate graphics with text 

• SofType costs only $1,(X)0 for your PC or $1,5(X) 
for your multi-user computer. 


SofTest Inc. 


555 Goffle Road, Ridgewood, N J. 07450 
Phone (800) 445-9292, Telex 703593 

TitdtMMlt: SelTyp* by SoITttl Ine., Hiltlllilt Ini. Iw.. Simm Wsid by Simm Cm*.. Dlipliyviltt by 
I8U, WeidP«il*cl by We>d ftflwl Cor*., lil by ACE Uici»«y*>«M Lid. 
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A FRIEND INDEED. 


Face it. Everybody needs somebody some- 
time. And even the best PC occasionally 
needs help \with faulty power. 

So give your hard disc or critical-use 
system LINE 2‘ power conditioning. And 
eliminate those nagging problems that your 
PC can’t prevent. Like voltage sags and 
surges. Brownouts. Spikes. 

LINE 2 Power Conditioners are designed 


specifically with your PC in mind. High 
inrush currents don’t affect them. Neither 
do power problems. And they’re amazingly 
economical. 

A LINE 2 Power Conditioner can be 
your PC’s best friend. And a friend in 
need is a friend indeed. Call us today at 
(619) 279-0831, or contact your local 
Square D distributor. 


CIRCLE 366 ON READER SERVICE CARD 

TDRAZ 

A BK W i H tni Sfvm 0 Ciwpwi 


AMT - The PC Ultimate 



8088-2 OR V-20 
CPU, 640 KB 
Memory on Board 
Floppy Disk Controller, 
Two 360 KB Disk Drives, 
135 Watts Power Supply, 
8 MHZ to 4.77 MHZ 
Switchable Clock, AT 
Style Keyboard, Socket 
for 8087, FCC Approved. 


= i/r 

FASTER THAN 
ANY TURBO XT 
ON THE MARKET 
8 MHZ CLOCK 
IBM® 

COMPATIBILE 


$699 


TOTAL SOLUTIONS WITH ADVANCED DESIGN 


A il#T A A jr 

Ami IBM/PC com- 

patible computer, 80286 CPU, 
Socket for 80287, 8 MHZ Clock 640 
KB Memory, runs up to 35% faster 
than IBM AT, Western Digital Con- 
troller, Clock with battery back-up 
on board, 1.2 MB Disk Drive. 

$1249 

“0” Wait State Option Add $300 


LAP TOP PC 8088 CPU, IBM PC Compatible, weighs 
only 10 pounds, 360 KB Disk Drive, 512 KB Memory, Keyboard, 
7 hour rechargeable battery, room for second drive, 80 x 25 
Display. A ^ ^ a ^ 


$ 1199.00 


DEALERS CORNER (Qty. Only) 

8MHZ Turbo XT Mother Board 640K Version “0” K $139 

AT Style Keyboard $ 59 

XT Power Supply $ 59 

AT Power Supply $109 

20 MB HARO DISK SUBSYSTEM $399.00 (Limited Quantity) 

CIRCLE 507 ON READER SERVICE CARD 



THE PRICE PERFORMANCE LEADER 

AMERICAN MICRO TECHNOLOGY 

14751-B Franklin Ave., Tustin, CA 92680 
(714) 972-2945 / TWX 5106003265 AMT USA 

Price & Availability subject to change without notice. Above prices are (or COD purchase. 


FOR OEM SALES CALL 
(714) 972-0791 
SERVICE 
(714) 667-5116 
LOS ANGELES SALES 
(213) 477-6320 
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command has a /B option that will ignore 
each Ctrl-Z character. 

So to put the contents of COMMAND 
COM on-screen, just type 

COPY COMMAND COM CON /B 

While this will display the whole binary 
file, you'll probably see all sorts of 
strange-looking characters on-screen, es- 
pecially if you have ANSI. SYS loaded. 
For a quick look inside a binary file, how- 
ever, COPY filename CON IB is all you 
need. 

Bill Karwisch 
Chattancxiga. Tennessee 

Adding a IB at the end tells the COPY com- 
mand to copy the actual length of the fie as 
reported in the directory listing. While this 


■ Adding a /B at the end 
of the COPY command 
will display a whole 
file, but this trick will 
trip over CHR$(7) beeps 
and other low-ASCII 
control characters. 


trick will display the whole file, il will .still 
trip over CHR$(7) beeps and other low- 
ASCII control characters. 

A better way to hunt for text strings in 
binary files is to use Charlie Petzold's ter- 
rific BROWSE.COM IProgramminglUtil- 
ities. Volume 5 Number 6). or The Norton 
Utilities' excellent TS.COM te.xt search 
program. 


SHARE YOUR DISCOVERIES 

Tell the world about your latest discovery 
through User-to-User. and we'll pay you 
$50. plus an extra $25 if you submit it on a 
disk. If you send a disk, please include a 
printout to ensure against damage in tran- 
sit. Mail your contribution to User-to- 
User. PC Magazine. One Park Avenue. 
NewYork. NY 10016. lii) 


PC 


Forms. No longer a headache. 


It's frustrating Ybu need all sorts of forms to 
run your business— but your word processor 
can't draw lines and your graphics program 
won't write Now FormWorx'* lets you create 
professional-looking business forms in minutes 
right on your PC— no pens, no rulers, no 
headache! 

Design forms. Easily. Choose from a variety of 
lines, symbols, and type sizes (including com- 
pressed type on most printers) to create custom 
forms or modify existing ones (up to ir x 14"). 
Fill out forms. Perfectly. Fill out custom or 
even pre-pnnted forms without accidentally 
crossing a line, using text editing features like 
on-screen underlining, bold facing, justification, 
and automatic word-wrap. Powerful macros let 
you insert 'boiler-plate " text, jump from one 
blank to another, and more. 

Print the whole form. Or just the data. On any 
of nearly 100 printers, including HP LaserJet. 


Special Offer! For just $95* you get the com- 
plete FormWorx system (including MonoGrafx, 
JetWorx. and Replay! software), sample forms, 
and superb manual with tutorials Plus free 
telephone support. So order today using Visa. 
MC. or check. Call 

1 - 800 - 992-0085 

(in Mass. 617-641-0400) 

'Includes normal shipping and handling Add 
S5 lor loreign. COO. and purchase orders. 
Optional character editor lor designing special 
symbols $35 extra. 

Analytx International. Inc 
1365 Massachusetts Avenue 
— S, Arlington. MA 02t74 


-C 

1 ^ 





Requirements IBM PC witti 320K5 and DOS 2 0 or rugtier FormWorx. MonoGrah. JetWorx. and Replay* are trademarks of 
Analytt imefialKmal let CIRCLE 174 ON READER SERVICE CARD 



The most amazing hardware/software deal imaginable. Order the 
PBJ Xram” Expanded Memory Board at an already astoundlngly dis- 
counted rate of $249.95 and you will receive both the highly acclaimed 
Leading Edge'— Word Processor and The Twin — Spreadsheet, 
Presentation Graphics, and File Manager, at no extra charge! 

The XsAM- Is fully compatible with the Lotus/intel/Mlcrosoft 
expanded memory specification and is supplied with 256 K of Ram. 
expandable to 2 Meg 

Obviously, this incredible offer can t last forever, order yours today! 

CALL TOLL FREE 
1 - 800 - 343-8124 

IN MACAU. 617-486-3193 


computer » 

I Since 1973 


PO Box 1094 
480 King Street 
Uttleton. MA 01460 
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Hewlett-Packard's LaserJet printer 
created desktop publishing. Polaris 
Software’s Ram-Resident PrintMerge 
brings it to life. Here's how. 

Memos, Letters & Long Reports. 
PrintMerge does true proportional 
spacing and right/left justification. 
With ar^’ combination of cartridge 
or downloadable fonts — an^here 
you want them. So even your basic 
correspondence can have a type-set, 
professional look. And an appearance 
impressive as its contents. 


Works With Any Program. 
PrintMerge puts you in total control. 
And it prints directly from virtually any 
program to make it uniquely easy to 
learn and use. Here’s a sampling: 
Chart-Master Microsoft Chart 

dBase II Microsoft Word 

dBase HI Multimate 

Diagram-Master NewWord 


DisplayWriteS 

Easy 

Framework 

Freelance 

Graphwriter 

Javelin 

Lotus 1-2-3 

Map-Master 


Paradox 

PCCraxm 

R:base 5000 

Sign-Master 

Symphony 

WoidPeifect 

WordStar 

Wotdstar2000 


Fonts, Boxes & Graphics Output. 
For more elaborate documents you 
can merge text with screen or output 
graphics from other programs aty- 
where you want them. Draw horizontal 
or vertical lines or boxes. Align tabular 
colums in proportional fonts. Only 
PrintMerge offers this unique capabil- 
ity and flexibility. Just $ 149 . 

Make Your LaserJet 
Investment Pay. 

With your current software and LaserJet 
you’ve already spent i>0% of what’s 
needed for a powerful personal pub- 
lishing system. Just a few dollars more 
for Ram-Resident PrintMerge will 
bring it to life. 





Customized 

Publishing 

Ram-Resident PrintMerge gives 
you unique capabilities for 
virtually any document. 

Now we’ve expanded the 
Polaris family to include 
programs that miA other 
unique requirements. 

Just take a look: 


Custom Forms Factory. 

Word processors create docu- 
ments. But they’re lousy with 
Because forms aren’t just paragraphs 
and pages. They’re also titles and 
boxes, prices and blanks. Which are 
tricky to handle. But Polaris Forms 
solves the problem. It lets you draw 
lines and boxes. Position tones, 
graphics and proportionally spaced 
words and paragraphs/rrectse/v. Even 
repeat elements automatically to 
save measuring and positioning time. 
So you create 
forms quickly. 

Revise them 


Allproamms 
recommended by 

HEWLETT 
PACKARD 




easily. You can 
merge input from word processing or 
data base programs, files or the screen 
for the most efficient “fill in” proce- 
dure. And with an HP LaserJet printer 
it produces “camera ready copy” for 
commercial printing the 
expense of typesetters 
or graphic designers. 

Order Polaris Forms 
today. It’ll pay for 
itself the first time 
you use it. 

Just $149. 


Custom 
Label Factory. 

Package and envelope labels are a 
customer or prospect’s first impression 
of your company. Polaris I.abelMaker 
will make it agreat impression. It's 
specifically designed to quickly, easily 
create any style or size label that can 
be produced by an HP LaserJet printer. 
It formats proportionally spaced 
words, graphics, lines, boxes and bar 
codes for the master label — then 
positions multiple copies automat- 
ically. And it makes sure contents of 
one label won’t foul up the others. You 
can merge input from word processing 
or data base programs, files or the 
screen. And even include serial num- 
bering. Order LabelMaker today. It'll 
make a small impression on your 
budget. A big impression on your 

customers and prospects. 

Just $124. 


Custom Accessories. 

Maris Symbol Sheet is a library 
of custom symbols and shapes 
you can use with PrintMerge, 
Forms or Label- Maker. They merge 
quickly, easily to give emphasis and 
“brighten” your pages. Give them 
a finished, professional touch. 

Just $ 49 . 95 . 

Polaris Crunch “compresses” large 
graphic files to a size the HP LaserJet’s 
memory can handle — while main- 
taining all the resolution and detail 
of the original graphic presentation. 

It simply eliminates unnecessary 
commands — keeps the essential ones 
— for peak efficiency. 
Just $ 49 . 95 . 


•ymboiW'Mi 






Make Your 
LaserJet 
Investment Pay. 

With your current 
software and LaserJet 
you’ve already spent 5W% of what’s 
needed for a powerful personal pub- 
lishing system. Just a few dollars more 
for Polaris Software will bring it to life. 

CIRCLE 379 ON READER SERVICE CARD 

Call 800/338-5943 
(In California 8 OO/ 23 I- 3531 ) 
Toll-Free for Ordering Information for 
IBM PC/ATk and 100% compatibles. 
30-day no-risk money back guarantee. 


PCXARIS 

SOFTWARe 

310ViaVeraCruz,Suite2d5 
San Marcos, California 92069 
619/471-0922 



ARE WE CONFIDENT? 

■ 30 DAY SATISFACTION GUARANTEE 

■ 1 YEAR FULL WARRANTY AGAINST MANUFACTURERS DEFECTS 

■ 1 HR FREE PHONE SUPPORT TO HELP WITH 

ANY CONFIGURATION OR OTHER RELATED PROBLEMS 


NOW AN EVEN FASTER TURBO PC 


AT AN EVEN BETTER PRICE!!!! 


$ 695.00 


TURBO PC' 


CONFIGURATION 
640KB MOTHER BOARD 

360KB FLOPPY DRIVE W/CONTROLLER CARD I 

DUAL SYSTEM SPEED 4.77 & 8.0 I 

150 WATT POWER SUPPLY UL APPROVED 

XT STYLE KEYBOARD I 

8 EXPANSION SLOTS 

(7 AVAILABLE 1 FOR FLOPPY CONTROLLER CARD) 
IBM STYLE SLIDE ON METAL CASE 



Fully Assembled and Tested 
Runs All Major Software Written For 
the IBM PC and PC/XT 
MS DOS 3.1 Operating System 


ADDITIONAL CONFIGURATIONS ARE AVAILABLE 


CALL TOLL FREE TODAY FOR IMMEDIATE SHIPMENT !!!! 


1 - 800 - 331-6709 IN INDIANA OR ALASKA CALL (219) 482-2786 


4620 Speedway Drive 

Fori Wayne, Indiana 46825 Monitor Sold Separately 

• • REPLACEMENT OF DEFEaiVE PRODUCT IS PAID FOR BY PROTECH SYSTEMS. ALL REPLACEMENTS ARE NEW, ABSOUJTELY NO RE-BUILT 
REPLACEMENTS. 

IBM PC ' AT'*. PC7XT’* are trademarks and IBM* is a registered trademark of International Business Machirtes Corporation 
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ftiisyst boairis (xme in afl 

a look! 


Graphics for CAD, desktop publishing, engi- 
neering. In business, science, finanee and tnanu- 
faeturing. Graphics for virtually all your IBM PC, 
PC/XT, PC-AT and PC-compatible applications. 

And all Persyst boards are compat- 
ible with IBM’s software standards so 
your programs run without a snarl. 

EG-8; more than Just another 
EGA board. Persyst’s EG-8 gives 
you all the functions of IBM’s EGA 
card— plus parallel and serial ports 
and a clock/calendar. It’s the per- 
fect multifunction board for your 
new PC/XT or -AT. 

BoB/16: resolution and per- 
formance beyond EGA. Fbr CAD. 
focus on the BoB/16. 640x400 resolu- 
tion, 16 colors plus a 16-bit PC-AT 
bus for fast, crisp graphics that leap 
off the screen. 



BoB/MG: monochrome graphics at an 
affordable price. Get graphics on a mono- 
chrome monitor without speeial software— or 
use BoB/MG as a standard color adapter. Either 
way BoB/MG brings graphies to your 
PC without taking a bite out of your 
budget. 

That’s only a glance. Call or write 
us to see our complete line of graphics 
boards. They’re worth a look. 


EMUXjEIX 


I 


Emulex/Persyst Corporation, 3545 Harbor Boulevard. 

PO. Box 6725. Costa Mesa. California 92626 
In California, call 714/662-5600 • Outside California, 
call toll free 800/854-7112 


•m 
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MICROStar-XT S at COmPUTER SVSTEmS 


(1 

MICROstar— XT 
Only $499 
SYSTEM It 

Includes: 

* 4.77-8 MHZ Turbo 

* 256 K Memory 

* Key Board 

* 360 K Floppy Drive 

SYSTEM 2t 
Only $1099 

Includes: 

* Turbo Mother Board 

* 256 K Memory 

* 20 MB Hard Disk 

* 360 K Floppy Drive 

* Monochrome TTL Monitor 

* Hi-Res Mono Card 

* Key Board 
Call For Options 


WEEK DELIVERY) 

MICROstor— AT 
Only $1399 
SYSTEM It 

Includes: 

* 512 K Memory (1 MB Optional) 
8 MHZ -80286 CPU 
Phoenix Bios 

1.2 MB or 360 K Floppy Drive 

SYSTEM 2i 
$2099 

Includes: 

* 30 MB (40 ns) Hard Disk 

* 1 MB Memory 

* Monochrome Monitor 

* Monochrome Adaptor 

* Same as System 1 

Many Options Available 



fXEE 


Fully cnnf^uicd and tested 
for your system requirement 


* One year Umiled Varrtmty 

* Dealers and Corporate qty. 
Discount available 


IBM 

IBM-XT w. 640 K, 20 MB...$2399 
IBM-AT w. 512 K, 30 MB...$3799 
IBM-PC w. 256 K, 2 Drvs...$l299 

COMPAQ 

Portable 256 K, 2 Drives...S1649 
COMPAQ Port. H from...S2699 
DESKPRO W. 128 K, 1 Drv...$1649 

SPERRY 

SPERRY-HT w. 256 K, 

2 Drives, Monitor..A1899 

SPERRY— IT W.44 MB 

1.2 MB Flp., I MB...$3299 

LEADING EDGE..$ Call AT & T ...$ Call 

EPSON EQUITY..$ Call 

* Hard Disk Subsystems * 

* Printer For You * 

* Software * 

20 MB Seagate...S429 

EPSON FX-286...$549 

LOTUS l-2-3...$329 

30 MB Seagate...$529 

EPSON FX- 85...$399 

DBASE Ill/FW 11...$ Call 

40 MB Complete..S799 

AT HARD DRIVES 

LQ 800, LQ 1000, LX 80..S Cal) 
TOSHIBA 321/351..$549/$1049 

MODEMS 

20 MB Seagate...$599 

BROTHER M1509..$429 

1200 b int. Modem. .$149 

30 MB Seagate...$699 

HP LASERJET =LASER JET=...$ Call » HAYES * PROMETHEUS S Call 

44 MB Miniscribe..$1299 

WE CARRY ALL OTHER 

♦ MEMORY CARDS * 

60, 80, 120 MB..$ Call 

PRINTER BRANDS 

384 K MFC w. C, S, P, G, ..SCall 


AST Six Pack 384 K...$219 


* BEST PRICES * BEST SERVICE * FAST DELIVERT 

l- 800 > 9 nc- STAR 

(81S) 968-33S3 

Mon. — Fri. 9-7 MICROsta r 

Sat, 10-5 — 
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ONE GOOD PC 
INVESTMENT 
DESERVES 


ANOTHER! 

PC MAGAZINE! 


Make sure you get the most out of 
your IBM or compatible PC with 
PC Magazine! 


PC Magazine brings you comprehen- 
sive prociuct reviews and evaluations 
conducted by PC Labs, the publishing 
lixlustryis only testing authority on 
IBM/MS DOS standard hardware and 
software. 


ybu'll receive special reports, features 
on new applications and short-cut 
routines designed to increase the 
power and flexibility of your system! 


And, you’ll find the information and 
ideas to help you make the most out 
of your investment— 22 times a year! 

Subscribe today and save 65% off the 
regular one year subscription price! 


Free with your paid subscrip- 
tion— The PC MAGAZINE 
UnUTIES DISK! 


Speed up any keyboard — locate 
any file on any disk in seconds — 
back up all your data with ease 
— re-execute screenfuls of 
thorny DOS commands with a 
single keystroke — even run 
Lotus 1-2-3 graphs on a mono- 
chrome screen and more! 


Your free PC Magazine Utilities 
Disk provides you with a col- 
lection of 36 ultra-powerful 
utilities— the very best of 
PC Magazine's programming 
columns. >bu’ll use these utili- 
ties to make your system more 
responsive — more pov^rful. A 
fortune in program utilities, this 
disk Is yours FREE with your paid 
subscription to PC Magazine. 


Tb subscribe, 

CALL TOLL FREE, 

1 - 800 - 852-5200 

or use one of the attached cards. 


m 


MAGAZINE 



TESTED 

APPLICATIONS! 


vies! I’d like to subscribe to PC Magazine and save 
6S%I Send me my FREE PC Magazine Utilities 
Disk with my paid subscription. Please enter my 
subscription as indicated below: 

□ One year (22 issues) for only $24.97. Save 62%! 

□ Two years (44 issues) for only $44.97. Save 65%! 

□ Payment enclosed □ Bill me later 


Mr./Mrs. /Ms.. 

Company 

Address 


please pnnl full name 


_Title_ 


4SF71 


City_ 


_State_ 




Add $15 per year outside USA. US currency oryly Savings based on the annuM smgle^opy price of $64 90 
Please aNow up to GO days for delnierv of first issue Baste annual subscription pnce is $34 97 


UNBIASED 
PRODUCT REVIEWS! 


Yes! I’d like to subscribe to PC Magazine and save 
65%I Send me my FREE PC Magazine Utilities 
Disk with my paid subscription. Please enter my 
subscription as Indicated below: 

□ One year (22 issues) for only $24.97. Save 62%! 

□ Tvvo years (44 issues) for only $44.97. Save 65% 

□ Payment enclosed □ Bill me later 



Mr./Mrs. /Ms.. 
Company 


please print full name 


_Title_ 


4SF71 


Address 


City_ 


_State_ 


_Zip_ 


Add$15per year outside USA. US. currency only. Savir«s based on the annual smgle-copy price c4 $64 90 
Please aHow up to GO days for debvery of first issue Sasic annual subscription price is $34 97 



POWER USER TIPS 
AND TECHNIQUES 

Yes! I’d like to subscribe to PC Magazine and save 
6S%I Send me my FREE PC Magazine Utilities 
Disk with my paid subscription. Please enter my 
subscription as indicated below: 

□ One year (22 issues) for only $24.97. Save 62%! 

□ Two years (44 issues) for only $44.97. Save 65%! 

□ Payment enclosed □ Bill me later 


Mr./Mrs./Ms.. 

Company 

Address 


please print full name 


_Title_ 


4SF71 


City_ 


-State- 


_Zip_ 


Add $ IS per year outside USA. US. currency only. Savings based on the annual single-copy price of $64 90 
Please aKonv up to M days for delivery of frst issue Basic annual SLjbscnption price is $34 97 


NO POSTAGE 
NECESSARY 
iF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

RRST CLASS PERMIT NO. 66 BOULDER, COLORADO 


POSTAGE WILL BE PAID BY ADDRESSEE 


GET A GREATER 

RETURN FROM 
YOUR PC! 

^ecsaat PC Magazine brings 
you all of this 22 times ayear! 
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Mulder, Colorado 80321 
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BUSINESS REPtf MAIL 
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POSTAGE Wia BE PAID BY ADDRESSEE 
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RO. Box 2443 
Boulder, Colorado 80321 


n 


■ In-depth product compari- 
sons and evaluations on 
IBM/MS DOS standard 
hardware and software 
from PC Labs! 

■ Special reports on applica- 
tions and routines to add 
more power to your I BM or 
compatible PC! 

■ Professional, hands-on 
applications and program- 
ming techniques! 

■ Power tips to add more 
flexibility to your system! 


Subscribe today 

one year (22 issues) only $24.97. 


Save 62%! 


For fast service 
CALL TOLL FREE 


H 


1-800-852-5200 

FREE with your paid subscription— 
the PC Magazine Utilities Disk, 

36 ultra-powerful programs, the 
best of PC Magazines program- 
ming columns! 





PC MART 


^ Protii the PMC*' Wizard says 
"SUPER MAIL will work magic 
on your computer 
f SUPER MAIL IS the 
•••Best Mailing Program 
■ j ‘ available 

N't GREAT for all kinds of BUSINESS. 



SUPER MAIL”* U s a HIT! 


• LABELS BT HAME OR ZIP _ « FULL SCREEN EOITING 

• RIULTIPLE LABELS • FULL MANUAL 

> NEVER SORT /^BO m\ • BROWSE 

• MENU DRIVEN I MONEY BACK J • TAKE MEMOS 

• 12 SECOND RECALiN^JI**'***^^ • USER FRIENOLT 

- UNLIMITED RECORDS SIMPLE t POWERFUL 


At *25“ It’s a Gift! 


Convince yourselt that great software 

doesn't have to be complicated or expensive 


Call BOO -DIAL -PMC For All Delallt 

n N.r.5H.;»4-i«io 

PMC" 


PLACE MANAGEMENT CORP 

toot 2n(l St Mineola. NY 11501 


C.0.0. 

CHECK 


( IR( LE 5ft8fl\RFMH:KSI-RVK EC ARI> 


PERFECT COPIES 
GUARANTEED 


Why risk duplicating your important 
programs on your computer, when our 
equipment is designed solely to dupli* 
cate disks and verify their perfection 
100 %? 


Over 600 formats. Z'/t". SV*" and 8". 
Plus serialization, copy protection, la- 
beling. packaging, shrink-wrapping 
and fast, personalized service. 



MMstem 

Tmaaatahw. 

OfSK (>un.cArK>N 


1701 E. Edinger Ave. 
Building A4 

Santa Ana, California 92705 
(714) 547-3383 (Collect) 


Free Software 

to Balance Your Checkbook 
It's Check ProceMor from Newline Soft- 
ware. and it's yours -- absolutely free. A 
$50 value. Assign checks to 31 user- 
defined expense categories. Print out 
reports. Even use it for credit card ap- 
plications’ Easy to use. All documentation 
on disk. Available tor IBM-PC and Zenith 
Z-100. 

In addition, you'll get free demos of more 
software from Newline! It’s our way of 
getting acquainted. We know that once 
you try our software, you'll be back for 
more. 

Call or write for Check Processor plus free 
software demos today. Please specify 
hardware and operating system, and 
include $4.99 for shipping, handling and 
materials. Ask for free catalog. 

^bNcwUnc SofrwARE PO. Box 289 
Tiverlon. Rl 02878 
M/C & VISA welcome (401 1-624-3322 



Printer Stands 



■ space saving 

- convenient paper storoge 

- stoiteO for Potiom feed 
• attractive smoked piexigio! 

- two sues to accomodate aU printers 

15" lot 80 column width - $ 28.00 

24" lor 132 column width - $ 39.00 

tree shippirtg In the U.S 

Moss residenis include 5\ soles tax 

COH Tou Free - 1-800-824-7886 

Operator rto 580 24 hours 

orcaU (617) 425-2311 

Thermo Fob. Inc AA 

Walker Rood. Shlrtey.MA 01464 mitm 


Automatic DeskTop Publishing 

with 

The PowerText Formatter 


With a LaserJet and your WP pro- 
gram, add PowerText to typeset ads, 
books, contracts, scripts, newsletters, 
manuals, form letters, screenplays, etc. 

Automatic typestyles, justification. 
Text and Page Layout, Hyphenation, 50 
columns, Table of contents, Bibliog- 
raphy, Index, Footnotes, Outlines, 
Newspaper style, boxes, and more. 

For PC/MS-DOS, 256K, and popular 
WP programs or ASCII editor. 

Beaman Porter, Inc. 

417 Halstead Ave, Harrison, NY 10528 
(914) 835-3156 or (800) 431-0007 
$89.95 plus $5 shipping 
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rANSI- 

CONSOLE'^ 

The Inie^ted Console Utility TM 
All the little things IBM forgot! 
for IBM— PC, XT, AT & clones. 

• 1.2 to 3.0 times taster DOS & BIOS 
screen wrttmg 

• more escape sequences than ANSLSYS 

• usable m any language 

• scroll recall faciii^ 

• compatibility w/K & AT software 

• full cGA support 

• 2S5 character typeahead buffer 

• increase Key repeat rate 

• no scroll blink tor some adaptors 

• VT 100/52 emulation 

• auto dual screen disable 

• keyboard induced breakpoints 

• window.support 

• support for 50 line display 

• many many more little features 
4(K>p Manual (M/slip ca^) & di^k S75. or )uu 
Sharctkarc disk S2S. As described in /'( - M nrtd 

February 86. pg. 282 and in / ntm June 85. pg. 8. 
HERSEY MICRO CONSULTING, INC. 
Box H276C. Ann Arbur, MI 4«l07 
(313)994-3259 x232 VfSA/MC 



PC EXPANSIONS 


AST SixpeckPlut (364 

Advantage (12810 

Advantage li.5Ml 

Advantage (3 M) 

Rampage (214). 


INTEL AboveAT(2M). 

Ouadboard (364»0 

Gold Quadboard (384 K) 

LibertyAT(2M) 

OuadportAT 

Tecmar Maestro (2.SI4) . 

HERCULES graphics t^rd 

Color Card 

HAYES Smartnyodem 12006.. 

Smartmodem 1 200 
Maynard Disk Controller 
Sandstar Series 
MaynStream Tape backup from. 

WDFlie Card(lOM) 

Tandon Oiakard (20M) 

Sat of 9 chips (84 K). 

Set of 9 chips (25610 
8087-3 

Oume 142A$99 Teac 
Taac F05SBV(for AT) 

COC 9409: $119 Tandon 
Varbatim (Box of 10) 

Maxell (Box of 10 for AD . .. 

VLM Computer Electronics 

10 Park Place • Morristown. Nj 07960 
(201)267-3268 Visa. MC. Check or COO 


S219 
S369 
S529 
$609 
$499 
$659 
Seal! 
$249 
$429 
$caii 
$135 
$629 
$299 
$159 
$349 
$389 
$100 
Scan 
$979 
$769 
$789 
. $10 
$29 
$119 
$109 
$109 
$109 
$19 
$39 
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SK- n/PO SVM^N 

PLUS MANY ontn TOP NAME BAANO OBKETTES 

• DYSAN •MAXBX • VENMm 

• 3M •MSF •MMWN 

Our SaNslactitn iMoty-back luanntN... 

• CarlNM 1M%«n«rlrM 




TjrvK Si«m 


• Hu Nckaftd hi a h«U Mmy cm (I 
(CORPORATE ACCOUNTS WELCOME) 
HOMS: I AM • S PM MmrtaM TMm MMriay-PfMay 
FarOrtMOMy; UjawaMaa A muilii: 

IIN-ni-7741 1-3M-7IM134 

Mhrimn OMai M OWattaa 

SAP INTERNATIONAL 

2121 South Onolda St. • Suit* 325 

CnlnniriA AA 99 A 


|\KI \|t| KM K\ l> I I \KI> 


SIGNS FROM 
YOUR IBM PC 

ProfMalonai, tvp»«ut quoMy- 
CruoM quQitty Ugnt fast, lypu iUm tom 
Vi* to 6*. Mat* onoouncomomi. countorcordt or 
bannort. Four contomporary 
typolcicui. Proviow on 
a cf — n butof prtnttnq. 

grapMci odapMT: mmiON 



MODEM 

$109 


MADE IN THE USA 

INTERNAL hALP CARD 
HAVES COMPATieiE 

300 - 1200 Baud 

SOFTWARE INCLUDED 

MC - VISA - AMEX 
PHINE INC 

800-854-0561 * 806 

In CaiMttrni* Call 

800-432-7257 x 806 

iNQUiAiES AND MAIL OftOCAS 
|2401 E. 17th St. Santa Ana. CA 9270i| 
CaiHornia Aaiiaant* ado SM tai 


( IR( I II.'VnoSKf xnERSI RVKTl \RD 





1 PROMPT DEUVERYIII I 

j|B SAME DAY SHIPPINQ (USUALLY) 

ouwmTYONe^geaaHOwwmJumi.— 


DYNAMIC RAM 


1M 1(X)OKxt 

100 ns 

$70.00 

2S8K 

e4Kx4 

ISO ns 

4.00 

2S6K 

2S6Kx1 

100 ns 

5.50 

2S6K 

2SaKx1 

120 ns 

3.34 

2S6K 

2S6Kx1 

ISO ns 

2.74 

128K 

t2SKx1 

ISO ns 

4.25 

64K 

64Kx1 

150 ns 

1.29 


EPROM 


27512 

64Kx8 

250 ns 

$23.00 

27C256 

32Kx8 

250 ns 

6.65 

27256 

32Kx8 

250 ns 

5.20 

27128 

IBKxB 

250 ns 

3.65 

27C^ 

SKx6 

200 ns 

4.56 

2764 

BKxa 

250 ns 

3.40 


STATIC RAM 


432S6L-12 

32Kx8 

120 ns 

$35.00 

x6264lp-i$ 

8Kx8 

ISO ns 

2.9^ 


MaM>Car«VfiA or UPS CASH coo _ , 

Factory Now; Prkna Parts AiPoe 

MICROPnOCESSOn UNUMITGO. INC. ! 

(918) JCT-4 961 1 


POWERFUL 

DISK MANAGEMENT 
FOR ONLY *34®® 


Now you can have senous, highly eftective file managefnent tools 
(or your IBM PC or DOS comgatiDle (2 0 and above) computer 
Artd at a pTKe mat doesn't hurt 


(OT's FiieMinager System <$ uset friendly Mowing you to menu 
select or execute each rouhne mdnnduaity Does everyttvng you 
will need and does it efticiently 

• use with noppy or hard disk system 

• use with muitrpte directories 

• ’wild cards" allowed m path and hie names 

• move or copy tiles between directories and disks at will 

• delete files (standard, hidden, locked and syssm) at will 

a changeiilestitiisbetweerf standard, hidden locked and system 
or any combination 

• change hidden and or system tees to standard status tor editing 

• search aU drractory levels from one commend 

• restore (UNDELETE) hies deleled by mistake 

• display system attributes, interrupt vectors and installed 

equipmeni 


Begin saving your time (and maneyl-order now' 
Check MasterCard Visa 

*oaS7 A -0 

Integrated Data Technologies 

4775 Bunchberry Lane 
Colorado Springs CO 80917 

To Order Call: (303) 488*2583 

( IR< II hX'tOSRI \l)tRSlRM( I < \R|> 
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$%" OS/DO with hub nng and sleeve 
factory warranieed. packaged in 50s 
Shipping Extra Quantity 50. 85C each 

SUMMER SPECIAL!! 

Order 100 or more disks 
before Sept 30. 1986 and 
VrtlL PAY THE SHIPPING 
Just mention this ad when . _ 

i-ach 

receive FREE SHIPPING. " Oh Hf 

lOntr not vM n conmnciion MtWi m oewr onto 
We sell disks-all 

types, major brands. Call toll tree; 


75 : 


1 - 800 - 321-4668 

m Colorado 300-234-0871 
MSI. MASTfItr.SRD. OR COD ACCEPTED 


ALF 


131S-F Nelson St 
Denver. CO 80?1S 


( IR( Lh)7>()S RKADhRSERS K t( AKI) 


COMPLETE 
BUSINESS SYSTEMS 

UP TO 50% . . . OFF 

WE OFFER MORE THAN BOXES 

Specializing in 

ATST Single & Multiuser Systems 

PfllNTIKS 




EPSON 
OKIOATA 
TOSHIBA 
NEC 

MITSUBA 

MONITORS 

AMOEK 
PRINCETON 
TAXAN 
MiTUSan 

m sorrwARS 

IBM ASHTON TATE 

HARVARD SOFTWARE 
LOTUS 
MICROPAO 
MICROSOFT 

PRICE AND AVAIULBIUTV SUBJECT TO CHANOE 

FO& Infomrtlon Systsms Inc. 

1 1033 E. ROSECRANS. UNIT E 
NORWALK. CA BOSSO 2 1 3-92»-889 1 

eooeaa-im 
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MEGAMEMORY 
In Your IBM PC/XT/AT 
or COMPATIBLE 


Lowest Prices in USA 

Fully Populated 2MB Boards 
Made by Tall Tree Systems 
HIGHEST QUALITY RAM CHIPS 

JRAM-2 $299 

JRAM-3LOTUS— INTEI $369 

JRAM-AT $369 

JRAMAT-3 LOTUS— INTEL . $419 
JLASER-1 $269 

THE RAM EXPLOSION 

( 703 ) 569-4471 

VISA/MASTERCARD 
Dealer inquires Invited 


( IR( II 5Mn\RE MM KSrRVK | { \Kt> 


64K-128K-25BK 

DRAMS 

80287-8 ■ 80287-3 
8087-3 ■ 8087-2 
8087-1 

6 I T T N 6 R 


ELECTRONICS 
899 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 

( 714 ) 497-6200 

CALL NOW FOR FREE CATALOG 
Dealer 




Collate printouts 
automatically arith Collaaai^ 

• Stacks printouts Instantly in ordsr 

• Ellmlnaiss tirssoms haiKl sortlrtg 

• Holds up to ISO shssts 

• Savss tims stmI frustration 
$34.50 Shipping) 

...... Qusntfiy Discount AvBllBble 

AVN Inc. 

P.O. Bom 2202 Provo, Utah 64003 
Phons (601) 37$-4633 
VlomlMC Ck CODAccsptsd 

( IRl I ES’vosreaDFRSFRVK E( AKl) 





• 100% Cotton Canvos 

• Static-Free/Breathable 

• Beige with Grey Trim 

• Embroidered Emblem 

For IBM PC. PC-AT, Compaq. ATAT 
Leading Edge '‘D". Epson Equity 
Printers: OKIDATA, EPSON, IBM. NEC. 

Contemporary ComputerWear 

1320-3eih Avenue/San Francisco, CA 94122 

(800) 826-5761 

Dealers Please inquire. CA: (415) 759- 1466 


< IR< lF58:r4NRE\nrRSrRV|{ t;{ \RI 


Micro to 
Mainframe 


Connect your PC to your 
mainframe computer with Softerm 
PC. Hardwire or modem. Exactly 
emulates 2^ popular mainframe 
terminals. Transfer files using the 
DOS COPY command. 

For IBM PC/XT/AT, DC. NEC. Tandy. 
Tl. Gridcase. Wang PC. Zenith, HP 

$195- Guaranteed Compatibility! 
Call 1-800-225-8590 for orders 
and general intormation. 


7899 Lexington Dr., Ste210 
Colorado Springs, CO 80918 
Visa (303) 593-9540 mc 


( IK( I i .4760NREAf)F.KSERV|( E( \RI) 


Serial 4 6 



Convert What You Have 
To What You Want! 

R8332 S«n«l ' C«nUonlc« FmlW 

8 SmO RaMa ' HaneaAaha Slanala 

LaloNte OwtpuU ' Contact SX a 4% m it 

No Wnoar will yOur padefiaral cttowaa ba HmHad by ■>• <7 
.. — . - — lya avW l iBbtal Our n^Htoji^artaniyca 7 

« b 


a ^SUartan 


pfovMa ma miaaiAa im 
taaiwHMay, ttiaaa unlla N 

. iS.jK. wnh karwahaba alSR _ .. 

iranaiar aliieianey Oaiaiiad documaniaiio<t aiMwa 

“flad inaiaHatlon Of*— — 

m (PaffSar) Today' 




CALL (80S) 658-7466 or 656-7467 
* For FAST OHvery ! 
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BURIED 
IN WORK? 


Do Mora In Less Time With 

FASTread^ 




Read Faster 
Know More 
Achieve More' 


Schools and Government 

1 Money Back GUARANTYTI 

Order Now Toll Free: 
1-800-551-1133 «a X 


Achievement House 

103 GrMi Plam Rd . Danbury. CT 08811 (203) 74643277 


( IRC LE5K.10N READER SfcRVU E< AKD 
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PC BLUEBOOK 


■ ADVERTISING RATES AND 
INFORMATION: 


BAR CODING 


Standard listings consist of a boldface lead line (23 characters maximum): 

7 lines of body copy. 45 characters per line maximum (Note: Upper Case 
characters count as 2 spaces each); 4 lines for company name, address and 
telephone number 4 insertions minimum — $265.00 per insertion. Additional 
charge for extra lines and company logos. Prepayment, advance payment, and 
frequency discounts available. Copy subject to publisher's approval. Send 
typewritten or pnnted copy, reproducible logo art (if applicable) and remittance 
to Kathry n Cumberlander — Classified Advertising Director. Ziff-Davis 
PublishingCompany. One Park Avenue. New- York. NY 1(X)16. For additional 
information. a.ssistancc. or to place an order bv phone, call collect 
(212)50.3-5115. 


ACCESSORIES 


SUPPLIES 


LASER CARTRIDGE RECHARGE! 

$$$ Save alot of money SS$ recharging laser 
printer toner cartridges for Hewlett Packard 
Laserjets, (^non. Apple LaserWriter. Corona. 
QMS. Recharged cartridges are reconditioned 
to work Itfce new but last 20% longer. Money back 
unconditionally guaranteed. Send $40 per car- 
tridge. Monthly discounts. 

LASER SYSTEMS 
7 North Main, P.O.Box 407 
KaysvHle.UT 84037 
(601)544-3090 


IBM STYLE BINDERS. SLIPS 

Complete program packaging line. O-ring doth 
binders, sbp cases, floppy pages, game portfo- 
lios. Continuous paper with three large holes. 20 
lb. logo in binders. Blank disk envelopes. Func- 
tion key cards tell user your F1-F10 meanings. 
Low prices on floppy disks. Call, write for prices. 
FREE (^talog. Fast service, low prices 
ANTHROPOMORPHIC SYSTEMS UMITED 
376 E. St. Charles Road 
Lombard. IL 60148 
(312)629-5160 1-800-OEAL-NOW 


...SOFTWARE PUBLISHING... 

GDS offers a wide variety ol services that wiH help 
get your software to the market. Address your 
needs with GDS. 

• IBM style cloth/vinyl 3-ring binders/slips 

• Labels, sleeves, disk pages, bulk diskettes . . . 

• Disk duplication with 100% verilcation. 

• Shrink wrapping and product assembly 

• Quick turn-around. 

A well packaged product can make the difler- 
ence in making a sale. Call us now! VISA/MC 
GLENCO DEVELOPMENT SYSTEMS 
3920 Ridge Ave. 

Arlington Hts.lL 60004 
312-392-2<92 


$11.10 

$15.60 

$31.80 

$20.60/$30.90 


BAR CODE— LABEL PRINTING 

!3 characters maximum); THE LABEL MAKER- prints bar codes. OCR-A 

num(Noic: Uppercase lilte and large characters from data entered at 

npany name, address and keyboard or from disk files. Create and save 

5.00 per insenion. Additional unique printing (ormats and record layouts. Per- 
ment. advance payment, and forms record add, change, delete, sort and se- 
jblisher's approval. Send iect on ifek Nes. A.I. LABELMAKER” prints AJA6 

1 (if applicable) and remittance shipping/parts identification labels required by 
ng Director. Ziff-Davis AutoMftrs. Requires IBM PC or work-alike, 

irk. NY 10016. Foradditional TJ SOFTWARE INC. 

hone, cal) collect PO. Box 2044 

Arljnqton Heights. IL 60006 
(312)364-1065 

VERBATIM 

* BARCODE LABEL PRINTING 

nc,un-»T- PnntBarlloauniQuemoiioiyfesidenlpfogram 

? m Kim jjn m/nn « Ital pnnts code 39 and UPC bar cwles on Ep- 

3.5 SS/»DS W 3,„ IBM Lasorj^ p^.,, 

•c/PfliNTWHFFK comj daU to Special pdnl ilos. 30 day money 

S/PRlNTWttLb Btbl PRIUb backguaranlee.$295plus$12S/Hsecondday 
kxporate Accounts Welcomed •••air 
: BEAR ROCK SOFTWARE CO. 

edal RO. Box 212 

PlacerviHe.CA 95667 

Z1-6458 (916)622-4640 

BAR CODE READERS/PRINTING 

UI7E vniiR Ifcvrnp® on your IBM PC and Epson/Oki/IBM 

MIZc TUUn RcTlUrd printer. New! 8k Ram-Resident program to 

vn- Expanders enlarge PC & XT keys Pfinj Code 39. 1 2015, and UPC-A from any 

» like AT. Set ot 12— $21.95; Mini-kits. program or word processor -$179, (with 

-$10.95. Also, make emulation or i^rgg Graphics TEXT -$239), Also Menu- 

ntef3onPCeasywithKeytopKits;PC/ Drjyen Programs, to print bar code labels 

)W3— $21,95, PC lo 5520— $29 95. and catalogs and/or large text chs up to 

la & MC. Specify keyboard. Send fa y mch tall; Bar Codes 39. 1 2of5. UPC. 

and samples! Plessey. AlAG, GSA, DOO-LOGMARS; 

CORP disk data file input, assembly lang. speed. 

RO. Box 201 $49-299 

AZ86325 “BAR CODE READERS use keyboard 

^■^515 data interface. Transparent to PC software- 

$485. Readers fa IBM mainframe terminals: 
3178. 3278. 3180, 5251. 5291. RS-232 
terminal readers $625. Portable Readers 
' OUST COVERS upload program starting at $325. 

iar pfolecling compnlers and penpti- S 

iheavypoly/codonroyas. 

ALITV—Amencan made, custom wo(k DaB Solulions 

LECTK)N-6ccto<s.11Xslyles 
RVICE-Fast. Tod free. MC/Vsa 
iaS-$895-$36.95. Shipped Free («B|A58-9938 

.UE—Monograma Screening available 

UNLIMITED BAR CODE READERS/MAGNETIC 

STRIPE READERS 

}wn,TN 36183-1076 TPS provides Bar Code and Magnetic Stripe 

7709 a 901 -754-4465 Read^/Encoders and combinations Of these fa 

simple instalation on IBM PC. AT. and 3180ter- 
minals: DEC Rainbow. Professional, and VT 200 I 
series terminals; NCR DecisionMate V and PC I 
IV; T1 Professional; AT&T/Ofiveni; Wang PC and 
VS 4200; Apple Macintosh; Nathstar Dimen- 
sion. Bar c^e label printing program $50 w/ 
reader pachase. 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto. CA 94303 
(415)856-6633 
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BUSINESS 

OPPORTUNITIES 


• • • -DEALER INQUIRIES WELCOMED’ • • • 

RIBBONS-ALL TYPES BEST PRICES 

THIMBLES/PRINTWHEELS BEST PRICES 

• • • "Capaale Accounts Welcomed* • • • 
ASS. INC. 

PHILA,W 19102 
(215) 732-4434 (in (PA.) 

1-800-321-6458 


CUSTOMIZE YOUR KEYTOPS 

Touchdown- Expanders enlarge PC & XT keys 

(0 full size like AT. Set ot 12—^1.95; Mini-kits. 

4 in set— $10.95. Also, make emulation or 

DepiayWnter 3 on PC easy with Keytop Kits: PC/ 

5250 or OW3-$21.95. PC lo 5520-$29.95. 

Mae! Visa & MC. Specify keyboard. Send fa 

hee info, and sami^l 

HOOLEON CORP 

DepLPC.R0. Box 201 

Canville,AZ 86325 

(602)634-7515 


FABRIC OUST COVERS 

Our 4(h year priMecting computers and periph- 
erals with he^ poly/cotton covers. 

BEST QUALITY— American made, custom wak 
BEST SELECTION— 6 cokxs. 1100 styles 
BEST SERVICE— Fast. Ton Free, MC/Vtsa 
BEST PRICES-$8 95-$36.95. Shipped Free 
BEST VALUE— Monograma Screening available 
COVERS UNLIMITED 
POB 381076 

Germantown, TN 36163-1076 
800-821-7709 a 901 -754-4465 


EARN PC PROFITS AT HOME 

Receive needed etposure lo earn extra income 
by listing your experience, goals and equip- 
ment. Our database provides low cost/risk ap- 
proach to introduce home programmas a^ 
conpanies needing pmgrarnrning help. Send $2 
now la complete into package and application. 
Only otha cost is $9 applicalion tee. 

HOME PROGRAMMERS 

P.O.BOX243-N7 

El Segundo.CA 902454)243 


COMPUTER 

DIGITIZERS 


VIDEO IMAGE PROCESSING 

Turn your PC/AT/XT into a video Captae Sys- 
tem!! Integrate Video technology with yoa IBM 
computa. 

• STORE VIDEO PiaURES ON DISK 

• CAPTURE and PRINT REAL-WORLD IMAGES 

• DISCOUNTED Video/Graphics Line includes: 

• ComputerEyes DIGITIZER $229.00 

• Panasonic Commercial Grade $159.00 
B/W Camera 

• CHORUS Phao Base $285.00 

• PC PAINTBRUSH $89.00 

• VIDEO TELEPHONE by call 

imageOata 

• VIDEO Printer (P-50) $380.00 


••“OeaterandOEMInquiri xl**** 

HAL SYSTEMS 
RO. Box 293 
Scotch Plains, NJ 07076 
(201) 889-8416 (Voice) 
(201)4694X)49(Modem) 

GIVE YOUR PC an “EYE" 

PC compatible equipment to digitize drawings, 
flow charts. \o^. pidaes and slides fa use in 
electronic publishing a pasonal publishing ap- 
plications. C/V) systems, and archivai staage. 
Resolution ova 8% x 11 area from 150 dpi to 
400 dpi. Higha res. fa smala areas. Prices start 
at $3,950. Trainable characta image recogni- 
tion software— $1995. Leases available. 
LANOART SYSTEMS INC. 

140 Cedar Street 
New Yak, N Y 10006 
(212) 227-6600 ext. 72 
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COMPUTER/ 

INSURANCE 


SAFEWARE 

tt your computer is important to you. insure it! 
SM^ARE provides tud replacement ot hard- 
ware. media and purchased software. As little as 
$39 a year covers fire, theft, power surge, earth- 
quake. water damage and auto accident. Call 8 
am to 6 pm Monday thru Friday. Saturday 9 am 
to 5 pm 

SAFEWARE. THE INSURANCE AGENa INC. 
2929 N. High Street. RO. Box 02211 
Columbus. OH 43202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The *ail risk* Personal Computer Policy from OS) 
includes essential coverages not available with 
other policies; protection against loss ot data 
(even from accidental erasure), loss ot custom 
programs, and fraud. Especialty intended for 
business computers. Coverage can be bound by 
telephone. 9 to 4 Mountain Time. 

DATA SECURITY INSURANCE 
4800 fliverbend Road. RO. Box 9003 
Boulder. CO 80X1 
(303)442-0900.(800)822-0901 


COMPUTER 

SERVICES 


DISK CONVERSION 

VW are the oldest and most versatile conversion 
company in the country. We ll electronicaify 
convert disks, tapes, or mag cards to your PC ot 
word processor. Over 20 billion characters con- 
verted since 1979. Optical scanning available. 
We provide the excellence you expect. Text ac- 
curacy guaranteed for disk conversions. 

TEXT SCIENCES CORPORATION 
54X San Fernando Rd. 

Glendale. CA 91203 
(818)247-0792 


SOFTWARE LOCATORS 

Let us do the searching lot you. Call us with your 
specific software requirements. Receive your 
Custom Locator Report ol the programs best 
suited to your software needs. Ciustom Locator 
Reports for or>ly $50. Software Companies— can 
us too. Cal or send lor our latest UPDATE packet 
SOFTWARE LOCATORS 
1851-B West Vista Way 
Vista. CA 92083 

(800) 824-7240 or (619) 941-66X in CA 


CHANGING WORD PROCESSORS? 

We convert to and from; 

XEROX PC-DOS 

DEC WORDSTAR 

IBM MULTIMATE 

LANIER SAMNA 

WANG MICQM ASQI 

CPT Also most CP/M 

systems. WORDPERFECT 

Test conversions available. Lowest prices. 

DATA CONVERSION. INC 
6310 Caballero Blvd 
Buena Park. CA 90620 
(714)522-7762 
(800)-624-4851 in CA only 


DATA 

CONVERSION 


DON'T REKEY-CONVERTI 

We use the latest disk, tape, scanning, & tele- 
communications technology to reformat data for 
you . QUICKLY AND ACCURATELY. USUALLY AT 
ONE TENTH YOUR CURRENT COST. We Uans- 
ler data between word processors, typesetters, 
micros, minis, mainframes. & software pack- 
ages. We supply a full range of oinsutting ser- 
vices including Data Customoalion and Database 
Developmenl. 

DATA CONVERSION LABORATORY 
67-27 168th Street 
Fresh Meadows. N Y 11X5 
718-9X-4921 


FULL SPECTRUM 

of Data Cortversion Services 

• Quick Turnaround 
•Highly Professional 

• Disk or Tape Conversions 

• DIsplaywriter. Wang, IBM PC & Hundreds ot 
Other Fo^ts 

COMPUTER SYSTEMS SERVICES, INC. 

5 East 16th Street 
New York. NY 10003 
(212)242-5255 


DISK CONVERSION 
SERVICE 


ON WORD 

* ACCURATE OPTICAL SCANNING 
(DIRECT TO WORD PROCESSORS) 

* PRECISE DATA CONVERSIONS 
(INCLUDING FORMAT COOES) 

* GREAT TURN-AROUND/BEST PRICES 
(48 or 24 HOUR, EVEN SAME DAY!) 

* CUSTOM CONVERSIONS 
(YES. WE SUPPORT - ■ YOU!) 

* CAa US TODAY. CAa US NOW 
ON WORD DEVELOPMENT 

2434 Mam St. 

Santa Monica. CA 90405 
(213)399-7733 


DISKETTE COPY 
SERVICE 


“DUPLICATION SOLUTIONS" 

MEGASOFT specializes in all ol your Diskette 
Duplication needs. Our ’STATE OF THE ART* 
equipment produces 0 detects ol the end 
prodiKt. We also provide ’AUTOLOADERS* 
BULK’OISKS’COFY PROTECTION’TECHNICAL 
SUPPORT’SERlAUZATION’fWUCE ASSEM- 
BLY and DISTRIBUTIVE SHIPPING 
MEGASOFT 
PO Box 710 
Frechotd, N.J. 07728 

1-800-222-04X X1-462-7628(inN.J.) 


24 HOUR TURN AROUND! 

We earned our nationwide reputation tor last 
service and lough quality control. Very compet- 
itive prices! We duplicate all 3.5'. 5.25’ & 8* for- 
mats. System X and A/T our specialty! Custom 
labels & sleeves ready in only 2 weeks! State- 
of-the-art copy protection and full packaging 
services available. 



ECHO DATA SERVICES, INC. 

Marsh Creek Corporate Center 
Lionville. PA 193^ 

(800) 441 -8854 (2l5) 363-2400 in PA 


HARDWARE 


ADD-ON BOARDS 


FIXED DISK BIOS/BDOT 

FiXT txnts from most popular Hard Disks— [M- 
VONG, XEBEC. IOMEGA. GT LAKES, etc. Adds 
XT-like BIOS interface to your disk tor PC Se- 
curity. multiple volumes, removable media sup- 
port optional. No-slol p)ug-m installation. Spedty 
controller and computer with order $X-$200 
Add $3 shpg. CA tax 



GOLDEN BOW SYSTEMS 
PO B0X30X 
SAN DIEGO. CA 92103 
619/298-9349 


RUN PC/XT ABOVE AT SPEEDS 

Increase the speed of your PC/XT up to 7 tunes 
with a Turbo Board We are the acceleratcr board 
experts. Choose from several dillereni boards 
depending upon your needs & budget. We 
guarantee salislaction. VISA-Mastercard-CO.D. 
(^11 tor pricing. 




Everett/Chartes* 

MarKatlr>g Sarvices Inc. 


EVERETT /CHARLES Marketing Services Inc. 
6101 Cherry Avenue 
Fontana. CA 92 3X 
(714)899-2521 800-443-1X0 
(Calif.800-821-0589) 


P C 
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MEGAMEMORY FOR MINIBUCKS 

Fully populated TWO MEGABYTE Tall Tree Sys- 
tems boards. Lowest prices in USA. Corporate 
accounts/credit cards accepted Add 2% S & H. 


JRAM-2 $349 

JRAM-3 ABOVE BOARD $419 

JRAM-AT $399 

JRAM-AT-3 ABOVE BOARD $449 

THE RAM EXPLOSION 


5119A Leesburg Pike. Suite 260 
Falls Church. VA 22041 
703-X9-4471 


HARDWARE 
COOLING DEVICE 


50*/i LESS HEAT 

Gel the high performance cooling an expanded 
s/stem needs with TURBO-COOL, tt lowers IBM 
PC/XT/AT opcrafing temperatures by l5-25deg. 
Prevents costly matiunclions due to excessive 
heat. Ideal for systems loaded with add-ons. 
TURBO-COOL utilizes an exceptionally quiet. 
West German, all metal fan. Installs quickly, 
without entering the computer, using existing 
saew holes on the rear chassis. Reviewed by PC 
MAGAZINE 3/25/X. $69,95-PC/XT $79.95- 
AT Add $3 s/h (CA 6%), VISA/MC/COD 
PC COOLING SYSTEMS 
Bonsall.CA 92003-0518 
(619)723-9513 


HARDWARE 

DISKDRIVES 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes from IBM 
mainframes, minicomputers, data entry equip- 
ment. etc. Complete easy to use software 
handles EBCDIC conversion. Can read and write 
CP/M 8-inch diskettes (many formats). You also 
can use 8-inch drives tor PCDOS files: 1200 KB 
per diskette! $1295 complete. 

MICROTECH EXPORTS 
223 Forest Avenue 
Palo Alto. CA 94X1 
415-324-9114 


HARDWARE 

DISKETTES 


CP/M&1.2 Mb ON PC 

With MULTI-DISK and UruForm-PC use 3.5. 5.25 
and 8 inch single & double density CP/M for- 
mats as DOS diskettes on your IBM-PC or XT. 
Many MS-DOS formats also supported includ- 
ing IBM-AT. HP-1X and Data (General 1. Over 
200 formats Both MULTI-DISK and UniForm-PC 
lor $225. Disk drives and adapter cables 
available 
PS ENGINEERING 
PO.BoxSIOX 
San Jose. CA 95151 -5068 
(800) X7-2398; (800) 423-7171 (CA) 
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LOWEST PRICES ON DISKEHE 

5Vk*SSDD4SC DS0055C DSHD/AT $1.65 
31^*SSHD$1.45 DSHD $1.85 

• Lifetime warranty • Tyvek sleeves 

• 100% error free • Reinforced hub ring 

• Finest quality •Lables& protect tabs 
Free UPS shipping. Minimum 100 diskettes 
Send check or call. CA res. add 6V^% s. tax. 
DATA BUREAU INC. 

1633 Westwood Bfvd. Suite 120 
Los Angeles. CA 90024 
(213)479^5 


HARDWARE 

PERIPHERALS 


640K MotherBoard UPGRADE 

Now for IBM-PC, too! 640K upgrade on the 
Mother Board! Does not use an expansion slot. 
Allows easy insertion of 256k chips on the sys- 
tem board. Highly reliable due to reduced heat 
& chip count. 100% compatible. X day $$ back 
guarantee. Compaq Portable & plus; $29; $99 
w/memory. IBM-XT, 3270 & Portable; $39/$109. 
IBM-PC; $59/$129. $4 $/h. Site discount. 
Dealers vrelcome. 

Aristo, 16811 El Camino, 213-M, Houston, TX 
77058. 713/48(W28B. 800/3AfilSTO. 


HARDWARE 

POWER 

PROTECTION 

MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides back-up power and protection from 
power failures, brownouts, surges, spikes, and 
power line noise. The enclosed battery will sup- 
ply a long run time during a power failure. 240 
watt syslem-$365; 400 watt system-$49S; 600 
watt system-$795. 

MEIRICK INC. POWER SYSTEMS DIVISION 
Box 298 

Frisco. CO 80443 
(303)668-3251 


HARDWARE 

SECURITY 


SECURITY PRODUCT SALEI 

LOCNT If-PW protection for subdirectories. List 
price $79.95 sale price $39.95. Free Reset But- 
ton with LOCKfT I or QUICKON. LOCKIT [-Pass- 
word boot-up module $129.95. User selectible 
PW and Boot-Only-From-HD mode. QUICK ON- 
instant boot-up rTKxjule-$69.95. MC/VtSA, COO 
and qualified P.O.'s accepted. 

SECURITY MICROSYSTEMS 
16 Flagg Place Suite 102 
Staten Island. NY 10304 
(718)667-1019 


MAILING LISTS 


MAILING USTS 

Now over 1.500.000 micro owners. Select by 
brand; 311 M Apple. 31 5M IBM PC. 9 phone ver- 
ified reseller lists including 6,026 stores. VAR's. 
chain buying offices. Unix users. 16,000 com- 
puter cornpanies. (Arer 75 different rncro amt inn 
lists. Call/Write Irv for info. Include your phone 
& type of business. 

TARGETED MARKETING INC— Irv Brechner 
Box 5125 

Ridgewood, NJ 07451 
(201)445-7196 


PUBLICATIONS 

CATALOGUES 


LaserJet Unlimited book 

*A big plus for anyone with a HP-LaserJet.' - 
John Dvorak, InfoWorU. *A fantastic resource for 
any Laser printer owner.' - PC Pubfishexj. 'De- 
mystifies the popular printer.' - Los Angeles 
Tfrnes. 228 pages, 45 illustrations. $24.95 plus 
$3.50 s/h. CA Res. add 6.5% tax. Check/Visa/ 
MC act^ted. 

Peachpit Press 
2127WoolseySt. 

Berkeley, CA 94705 
(415)843^14 


TAPE TO DISK 
CONVERSION 


*•* DISK/TAPE/MICROFICHE "* 

* IBM Floppies (5 Yi* or S') To or From MAG Tapes 
(800, 1600, or 6250 BPI). 

* Microfiche from IBM Floppies or ANY Mag 
Tape. High Speed Laser Printing (40,000 Per- 
sonalized Letters per Day). 

* Turnaround 15MB shipped the same day 
received. Visa/MC/COO/Cert. Ck/MO. 



Technical Programming Services, Inc. 

6506 East 61 St Street 
Tulsa. Oklahoma 74133 
(916)254-9622 

TAPE TO DISK CONVERSIONS 

Conversion services to or from over 500 com- 
puter systems; 

— Mag^pes 
—Microcomputers 
—Minicomputers 
—Word Processors 
— Types^ers 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC 
165 Arlington Hgts. Rd. #M 
Bufak) Grove, H. 60069 
(312)459^0 


SOFTWARE 

ACCOUNTING 


CRAY CUENT WRITE-UP $250 

Now a low cost proven system featuring com- 
plete general ledger with flexible report forrnats, 
statement of change, job cost and optional 
Lotus/dBase interface. After-the-fact payroll 
provides earnings records, state u/c, 941 '$. W- 
2's and 1099's. Runs on all IBM PC/XT/AT and 
compatibles with 2S6K. $250 compilete-includ- 
ing printed martial. MC/VtSA. 

HOWELL ASSOCIATES 
4545 Bissonnet Suite 260 
Bekaire, Texas 77401 
713-661-6652 


CUSTOM PAYROU 

All systems support multiple pay categories, 
calculation of ail taxes, user-defined deduc- 
tions. exceptional item handling, a variety of 
necessary reports, paychecks and W-2 forms. 
Written in PC Basic with full source included for 
easy maintenance. Fhices start at $695.00 for 
basic system and manual. 

OATASMfTH.INC. 

Box 8036 

Shawnee Mission. KS 66206 
Phone. (913) 381-9118 


PC-FUND 

The leading fund accounting system for local 
govts and non-profit organizations. Modules in- 
clude General Ledger. Accounts Payable, En- 
cumbrance, Obligation Tracking. Accounts 
Receivable, Payrol. Budgeting. Fixed Assets and 
Donor Receipts. The system supports up to 99 
funds. 9999 depts. PC^UND runs on Ihe IBM- 
PC and most k^-OOS and XENIX computers. 
AMERICAN FUNDWARE, INC. 

P.O.Box 773028 
Steamboat Springs, CO 60477 
800-551-4458(303)879-5770 

PAYROLL AT DEMO PRICE! 

Your payroll program difficult to use? Here is an 
easy-to-use menu-driwn payrol program. Fed.. 
St. & city tax calculations. FHX SOI, & 5 user 
definable deductions. User maintainable tax ta- 
bles. AHows special pay. Print checks, W-2(s). 
labels & reports. Up to 200 empl. for 4 pay-cydes 
check/MO$12+$3s/h. 

TKT ENTERPRISES 
7531 East Lee Place 
Tucson, AZ 85715 
(602) 886-7436 ext. 72 

MIP FUND ACCOUNTING 

The MIP Fund Accountmg System meets the fi- 
nancial and managerial reporting requirements 
of not-for-profit and governmental organiza- 
tions. The System features multiple fund and 
fiscal years, user-defined reports and six levels 
of account coding. Modules offered: G/L. A/P, A/ 
R. Payroll. Encumbrance. Expenditure Budget. 
Re^nue Budget ^ Lotus/DBase Interface. MP 
FAS is available tor IBM XT and compatSiles. 
MICRO INFORMATION PRODUCTS 
6300LaCalma. Suite tOO 
Austin. Texas 78752 
(512) 454-5004 1 -SOO-MP-FUND 


CRYSTAL PAYROLL 

Fast and easy to use. Cornputes wages and tans 
in seconds. Prints checks with itemized stite or 
stubs only (after the fact). Ten user defined pay 
types for hourly, salary, dollar, bonus, commis- 
sion, tips, and piece rate wages, expenses, and 
ten voluntary deductions including 401 Ks. True 
multiple pay and deduction rates. Allocation to 
mutti GL accts and depts. Multi company. Ideal 
tar payrol services. Federal, state and loc^ taxes 
with flexible employee options. Quarterly and 
year-end reports. Standard $395. Restaurant 
$595. Corstruction $595, Farm $595. VISA. MC. 
AMEX. 30 day money back guarantee. 
CRYSTAL SOFTWARE 
3100 Broadway, Suite 203 
Boulder. Colorado 60302 
(303)443-5528 


MoneyCounti~ Ver 3.35 

A COMPLETE MONEY MANAGEMENT SYS- 
TEM that provides Checking, Savings & Credit 
Card Mgnit smart account reconciler with auto 
error detector, budgeting, financial statements, 
graphics, high speed ItaanclaJ data base, spe- 
cial reports, pop-up calculator, tutorial, on-line 
help screens. OPA designed. (Breat for home & 
business. Call or write tor Free Brochure. Only 
$69.95 Check/Visa/MC. 

FARSON TECHNOLOGY 
6925 Surrey O NE 
Cedar Rapids, lA 52402 
319-373-0197 

CRK Review Pats/Refund 

You Pass or We Pay! 0^ Z100 computer inter- 
active multiple choice & essay/problems. Cal for 
details on the progressive way to study. Mso Di- 
agnostics for CMA, CR^ CIA Exams. Personnel 
Evaluator. IBM PC, XT. AT. or compatibles. Indi- 
vidual. Office, College Packages Available. 



MicroMash MKIO SM* Hl^ 


MicroMash. RO. Box 6512, Huntsville. 
TX 77340. (800) 241-9700. In Texas 
(409)295-1597 


CONSTRUCTION ACCOUNTING 

The CMAS system is designed tar contractors 
where trackirig job costs is required. Modules 
include; Job Cost. Payroll. A/R, A/R General 
Ledger, Estimating & Service Billing. CMAS 
software is tally integrated, includes automatic 
invoicing & ties-into most spreadsheet & WP 
programs. Mufti-terminaJs available. 
DATA-6ASICS.INC. 

11000 Cedar Road. Suite 110 
Cleveland. OH 44106 
(216)721-3400 

FIXED ASSETS SYSTEM 

CMAS'* is a powerful tool tar fixed assets ac- 
counting which calculates separate finandaJ & 
tax depreciation using all standard methods. 
Easy to team & simple to use. it edits checks for 
tax code compliance & prepares tax work- 
sheets. $695. Visa/MC. 

Free 30 Day Trial. 

COMPREHENSIVE MICROSYSTEMS. INC 
609 Fifth Ave. 

Saford.AZ 85546 
(602)428-7225 
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SOFTWARE 

BUSINESS 


PROFESSIONAL TIME/BHHNO 

Handes 400 clients. 20 par^. 80 job (&40 
out ol pocket expense) descriptioRs. 20 area of 
practice codes. Kxed tee or per hour biinos, & 
more. Prints bitlinps. monttiiy s t a t e ment s , aged 
receivables. & more. Free telephone support. 
$149 (VISA, M/C, AME)0. Other original soft- 
ware. Cal/Wme tor FREE CATALOGI 
MKRCH^RT PROGRAMMERS 
614 Aiameda Padre Serra 
Santa Barbara, CA 93103 
(805) 962-0922 {24 hour) 

TIME ACCOUNTINB A BILUNQ 

TABS is des^ned tor use by professionals who 
bi on the basis of lime (atton^. accountants, 
etc.). American Bar As^. approved. TABS is 
easy to und^nd and operke. STI^ fuN fea- 
ture software is currently in use by over 2000 
inns nationwide. PC-DOS. MS-OOS. Novel and 
IBM PC Networks. For details contact; 



SOFTWARE TECHNOLOGY. 1C. 
620 No. 46th. Suite 120 
Lincoln, NE 68504 
(402)466-1997 


SPECIALIZED PROGRAMS 

A complete Hbrary of speciaitzed programs and 
Mes tor book ke epin g , real estate, legal, fnandal 
property management, inventory and compare, 
ledger, mortgage managemenL and more. For 
IB^. Lotus^. dbase®. Framewortog). etc. 
with already filed In exarnples ready to usellS 
Call us with your special needs. Demo $10. 
VHHHVW* SOFTWARETRUST WWWWWW 
irir* (prices Start at $95.0(j) 24 hour www 
wworder line 1-800^7888 operator 910*w 

ATTORNEY OFFICE PACK 

A cornplete oKce rnanagernent system tor legal 
operations irith time bWing, autocalc. spread- 
sheet. finance functions, oitoe forms, boiler- 
plate. client track, case track, reminder, search, 
etc. Auto office works tor small up to 40 attorney 
share, co-partner, or individual co-resident. 
Requires IBM compel, and Hard Disk. Demo 
disk $95. 

SOFTWARE TRliST. price $2875. W 
order Nne 1 -800424-7888 operator 910 

EZF0RM80REZSPREA0$43I 

EZ-FORMS: Craate/Print/FII-ln/Save. 60f terms 
ind. WP features, pop-up menus, coutrter. pro- 
tected fields, solid Hnes/boxBS. printer sup^. 
clear forms overlay. ... more. EZ-SPREAO- 
SHEET; 512r-64c w/math. stat.. In.. ir/then.col. 
fml. im/export etc. Both ONLY $73. V/Mc/Ax/ 
Ck/Po/MoOK. 

ENERCO ASSOCIATES & AFFILIATES 
403 Nasa Road 1 East. Suite 377 
Webster (Houston). TX 77596 
(713)482-0210 


OFFICE PRODUCTIVITY 

Easy to use; easy to learn; includes; moving av- 
erage. running sum. compound interest, text 
tonrtatting. removal of conbol characters, cor- 
reidion. mean, many others. Operates on stan- 
dard ASCII text files. MS-OOS 2.0 Version. 
$110.n; ‘C Source licenses also avafiable. For 
morelntormation: 

MODAL LOGIC CORP. 

P.O. BOX 1382 

SOLANA BEACH. CA 92075 

61^1-5707 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER (w/departnentai rpts) 

* dMVOlCER (Biing/ltocts. Receivable) 

* SALES ANALYSIS (for dWWICER) 

* JOB COSTMG (Contractors, etcetera) 
w JOB ESTIMATViG (works w/ Job Cost) 

$99 ea-r-s&h Req. 2 DS Floppys w Hard Disk 
tod. Manual & dBASE 2 or 3 Source Code 
dATAMAR SYSTEMS-(619) 223-3344 
1152 Atoion Street 
San Diego, CA 92106 
MasterCard-Yisa-Ched(-COO 


LEGAL HELP- 0NA0I8KI 

MtCRtXAWTER'' FORMS ve teinpiates tor most 
common legal forms. Includes complete de- 
tailed insbudiORS. Three versions with over 40 
terms each. Examples: 

• Business; cortsulting. leases, partnerships. 

• Corporate; articles, bylaws, meetings. 

• Personal: wins, loans, marital agreements. 
$49.95 ea. . $89.95 tor 2. $124.95 tor all 3. $3.50 
S&H. Specify computer, word processor. 
Computer Systems Integration, Inc. 

P.O. Box 28113 Sta. #16. DepLP 
Lakewood, CO 80228 
(303)966-3102 


TIME A BILUNG -$99.95 

Memory resident time/expense tracking and 
profesdonal billing system is perfect for con- 
sultants. Imyers, accountants, customer ser- 
vice. PR/Advertlsing and any service oriented 
professional. 

Using TIMESUPS you can: 

* Track your time like a stopwatch 

* Batch enter Ixne/expense data 

* Generate profe»ional bAts w/over 5000 for- 
mds. aged receivables and more. 

* Produce business & financial reports with 
graphics. 

* Export data to Spreadsheets + databases. 
NOT COPY PROTECTEM99.95+$7S/H 30 day 
Money Back Guarantee 


^timeslips^ 


North Edge Software Corp. 617-468-7356 
RO. Box 286-Hamilton. Ma 01936 
1-800-225-5669(ordersonly) 


LP88-UNEAR PROGRAMMING 

A powerful menu-driven system tor sofvtog lin- 
ear programs wkh up to 510constrainls and 2510 
variables. Fealues indude toteradive and batch 
operation, spreadsheet-style input and editinQ, 
a storage s^em tar problems and bases, se- 
quential file input/out^. Simplex algorithm re- 
start. a complete report generator, sensitivity 
analysis. Requires 192K, ^ with 8087 sup- 
port. user's guide. 

VISA/MC 

EASTERN SOFTWARE PROOUaS. INC 
POe 15328 
Alexar¥]ria.VA 22309 
(703)549-5469 


AU PROGRAM REPORT WRITER 

dPLEX IV reads any fite tormal; COBOL, Basic, 
Pascal. dBASE. ASCII, etc. Create your own 
special reports, forms, labels, queries from your 
files. Define sorts and selects. Exports data to 
Lotus or other spreadsheets or word proces- 
sors. No programming required. Dealer kits 
availabte. PCOOS. ktSOOS, XENOC, UNIX. 
SNOW SOFTWARE CORPORATION 
3330 Fisher Road 
Clearwater. FL 33519 
(813)784-8899 


PC ORDER PAD 

For Manufacturers. Wholesalers or Retailers; 
MAKE MORE MONEY by automating your order 
processing function. Handes Cash and Charge 
sales with an End-of-Oay Cash and Sales Sum- 
mary report. Produces a Customer Receipt/ 
Picking sip. Keeps track of Inventory. C»i ea^ 
use BAR CODE or OCR litout Win Import/Export 
files in ASC I format. EASY & FAST with ful OTH 
line HOP screens. RunsonmostMSOOScom- 
putera with 3S4K. hard dtok. 80 coL printer Cash 
drawer optional. Custom modifications & Sup- 
port available. Dealers invited. 

COLUMBIA SOFTWARE. WC. D«tio$15 
10420 S.E.Hillcrest Drive 
Portland. OR 97266 
(503)654-7722 


DATEBOOK/PC ACCOUNTANT 

* DATEBOOK a truly integrated desktop orga- 
nizer. Color windows, menus, help, alarm, cal- 
ender. notes, calculator, appointments, 
addesses, phom fist auto diaL ful leatumd WR 
with man merge. Associate activilies with cus- 
tomers or clients. CUSTOfiAZABLE. 

* PC ACCOUNTANT A personal accounting 
package capable of h^ing a small business. 
Easy to use: no debits-credits. color windows 
menus, help, account lisL calculator. Print and 
address checks, auto payments, balance ac- 
counts budgets, open items, financial reports, 
graph oport to 1-2-3. $39.95 Each + $5 S/H 
BUSMESS APPLICATIONS. INC. (BAI) 

3211 Bonnybrook 

Drive North IBM PC/XT/AT & 

Lakeland. FL 33803 Compatibles 

(813)644-5026 $5 S/HwNh manuals 


ORDER ANALYST ARRIVES! 

Introducing ORDER ANALYST with Economic 
Oder Quantity and Production Lot Size Anal- 
yses. Minimin hidden costs, lower inventory 
costs, and SA/EI 
$59.95. MC/VISA/AmcK/Chacfc 
CALLNOWTOOROERI 
DIGITAL MARKETING CORPORATION 
113S-PSaranapAve. 
walnut Creek, CA 94595 
(415)947-1000 


SOFTWARE 

BUSINESS 

OPPORTUNITIES 

WILU&CORPORXnONS 

Save on legal tees! PREPARE YOUR own wi & 
FORMMG YOUR OWN CORPORATION give you 
afi the required forms wNh dear commentaries. 
Good in aH states. No programming required. 
Simple to use wito any word processor. $35 each 
-»-$2.50S/H. 

Computerlaw, Inc. 

1067 Tatt Street 
Rockvie.Md. 20650 
(301)9488143 


SOFTWARE 

BUSINESS 

PROJECT 

MANAGEMENT 

EASYTOUSESCHEDUUNQ 

And easy to buy at this price) 

Only $44.95 tor SCHEDULE PRO. a fuN critica) 
path scheduling program with a sample project 
and complete document ati on. Can be used by 
any business or indwidual with Apple, IBM PC. 
or compatible hardware. Add $4.00 shipping in 
tneU.S. 

H&S SOFTWARE 
Arrasmith Tran 
Ames. Iowa 50010 
515-232-2331 

BEFORE YOU LEAP" 

Making use ol fuzzy logic, a branch of artificial 
intelligence. Before you Leap is ^ to predict 
the cost and schedule of a softwve project con- 
sistently wilhln 20%. BYL provides a schedule 
tor tasks and manpower loading. EfYL is a must 
torOPandMGprotossionais. Price; $495 plus 
$6 S&H. VISA and MASTERCARD 
GORDON GROUP 
635 North 19th Street 
San Jose. CA 95112 
(406)2800743 
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SOFTWARE 

BUSINESS TIME 
MANAGEMENT 

WHAT ARE YOU WAITING FORT 

Yxi ought to be using today's most efiective ^ 
management system. TimeStar'” understands 
plain English descriptions of what you want to 
get done. Let it arrange your daily s^iedules to 
make the best use of your precious time. VAth 
all of yoi^ commitments organized, you can re- 
lax. the present and let TimeStar~ wres- 
tle the future. S44.S5s/h (Federal Express) Visa/ 
MC/check. Demo $5. Can us ton tree. 



For%e tina of your life! ’ 

TMESTAR SOFTWARE 
2400 Granite Creek Road 
l-dOO-327-2400 or (406) 438-5416 (CA) 


SOFTWARE 

COMMUNICATIONS 

PRIVATE ELECTRONIC MAIL 

If your organization has multiple locations, you 
can link them together with AidCom's mail soft- 
ware: EMAT/EMAR. AN you need are IBM PC's. 
Hayes modems, and telephone lines. You own 
your own private mail sy^OT without monthly 
or usage fees. You have tMal control of your mail 
communications. EMAT S64.50. EMAR $89.50 
AIDCOM ASSOCIATES 
1664 Trona Way 
San Jose, Ca 95125 
(406)976-0913 


SOFTWARE 

DATABASE 


AHENTION SPORTS FANS 

Computer Sports World, the nation's leading 
online database devoted totally to sports, can be 
yours lor as little as 36c a minute. All sports plus 
thoroughbred racing. Scores and results as they 
happen. Wire service stories. Standings, statis- 
tics, analysis, historical data and more. Cali tor 
a tree denxi account. 

600-321-5562 or 702-294-0191 
Computer Sports World, tnc. A subsidiary of The 
Chronicle Publishing Co. 


SOFTWARE 

DATABASE 

MANAGEMENT 

FREE DBASE COMPILER 

Evaluation kit includes: demo disk with 15 PRG, 
10 FMT, 6 FRM. & the results of compiling them 
with WordTech & Clipper. Also, complete re- 
prints of 5 magazine reviews of both compiler 
including 22 benchmark tests. Also detailed 
Brochures with all features and limitations of 
both. FREE. No obligation. CaU 24 hrs. 
dATABASE SPECIALTIES 
RO. Box 2975 
Oakland, CA 94618 
(415)652-2790 

DATABASE MODULE 

A data base management program that's: 

• EasyToUse •Only 12 Commands 

• For Beginners as well as sophisticated users 

• Full Color Display • Pop up calendar 

• Pop Up Manual • Powerful search command 

• Ultra Fast Sort Command 

• Maao Report Generator 

• Compatible With Our Accounting Modules 

Dealer Inquiries Welcomed 

NATIONWIDE SOFTWARE PC a PC 

7677 Cessna Avenue compatible. 256K 

Gaithersburg. MD 20879 Only $49.95-45 S/N 
(301)963-5802 MC/VISA 


SOFTWARE 

DATA 

ENTRY 


ENTRYPOINT 

Most widely installed data entry system for PC/ 
XT/AT. Heads-down speed, sophi^ed multi- 
screen applications. Features: paint the screen 
form de^n. data validation, table & file look- 
ups. Help keys, logic processing, reformatting, 
batch totais. verticalion. 129 KB remapping & 
more. $545. Call for trial system. 

DATALEX 

650 5th Street 

San Francisco. CA 94107 

(415)541-0780.(800)962-6688 

DATA ENTRY EMULATOR 

Ful speed heads-down data entry wNh two-pass 
verification for the PC/XT /AT & compatbles. Easy 
screen formatting by your data entry operators 
in minutes. Loaded with features tike; Mo dup 
& skip, verity bypass, constant fields, range 
checks, table lookups, full screen paging, & field 
totals. Fully menu driven only $395. Call tor free 
30 day that period. 

COMPUTER KEYES 
21929 MakahRd. 

Woodway. WA 96020 
(206)776-6443 


RODE/PC DATA ENTRY SYSHM 

Top-rated PC data entry software. Fastest and 
easiest to use. Extensive features to meet every 
data entry requirement. Stand alone and LAN 
versions. High-speed data entry keyboard avaN- 
abie. Demo version iixiudes all programs and 
documentation; $40 ($5 shipping. CA add tax) 
credhable to fuN version tor 30 days. 

OPX. INC. 

20823 Stevens Creek Bfvd.. C1-C 

Cupertino. CA 95014 

(408) 973-9292 TELEX 701111 

KEYENTRYlir 

Whether just starting, or replacing keypunches, 
3741s. or dedicated systems ... You won't see 
the full potential of PC-based data entry untN you 
see KeyEntry i, (he premier data entry system 
tor PCs. $3% to $895 version/quan^ depen- 
dent. Complete Evaluation Package just $42.50 
delivered. To order, or tor information, caH now. 
SOUTHERN COMPUTER SYSTEMS. INC. 

2732 Seventh Avenue South 
Birmingham, AL 35233 
(600) 533-6879 or (205) 251 -2985 


SOFTWARE 

DATA 

MANAGEMENT 

★★★★ PC-FILE III" ★★★★ 
*** THE ONE AND ONLY 

Don't settle tor any slow bnitations or outdated, 
limited databases. PC-FNe fit's reputatioo is based 
on more ^n 500,000 users, because it is loaded 
with power and is so easy to use. Includes many 
standard features, plus speed searches (on 
multiple fields, loo), user maaos. calculated 
fields, password protection, extensive report 
formatting, and works with subdirectories. Ex- 
change data with 1-2-3, WORD, Wordstar and 
others. The CURRENT VERSION 4.0 is $59.95 
plus$5s/h-check. M/C or VISA. Call our toll tree 
order line: 

1-(800WBUnON 
ButtonlMre. Inc. 

P.O.Box 5786-8 
Bellevue. WA 96006 
(206)454-0479 

THOR~— The Critically Acclaimed 
Personal Information Retrieval 
System— Now $79.9S 

Managers, professionals, and educators— use 
THOR to record your thoughts, memos, letters, 
meeting notes, follow-ups. brids. and appoint- 
ments. Rebieve them instantly by categor^ies), 
time period, or matching text. THOR combines 
the tree torrnal sirnpHctty of a wad processor with 
the organizational power ol a data base. See re- 
views in PC. PC World. PC Products. Personal 
Computing. New Ver. 1.9 includes tutorial. Check/ 
MC/VISA/AX; include $5 shipping/handiing. 
REVOLUTION SOFTWARE. INC. 

715 Route 10 East 
Randolph. NJ 07869 
(201)366-4445 


SOFTWARE 

DEVELOPMENT 

TOOLS 


TURBO EXnNDER 

Tired of fighting Turbo Pascal's 64K limitatiorts? 
Turbo Extender allows your programs to use all 
640K of MSOOS memory tor program code and 
data arays. Uses separately compiled modules 
and namal Pascal syntax tor parameter pass- 
ing. Includes ufiMiestoautomalically convert and 
maintain multi-module programs. Same high 
quality and support as the TurboPower Utilities! 
See ads in Byte & PC Tech V call 406-378-3672 
fa nrxxe into. Cornplete source code on 2 DSDO 
disks & tOOpg printed manual $85. Charge card 
aders toll-free at (USA) 600-538-8157x830. 
(CAL) 600-672-3470x830. 



TURBOPOWER SOFTWARE 
478 W. Hamilton Ave.. #196 
Campbell, CA 95008 


METRICS FOR MANAGEMENT 

DIALYZE reads your code and produces met- 
rics on volume, complexity, productivity & morel 
Management. QA/QC + Engineers gain valu- 
able insight to scheduling, problem areas, test- 
ing maintenance + compitance to standards. Fa 
IBM PC Process FORTRAN and 'C* $495.0O^S/ 
H Add Ada la only $200.00 morel MC/VISA 
AUTOMETRtC INCORPORATED 
691 Elkridge Landing Rd. Ste. 350 
Unthicum. MO 21090 
(301)859-4111 

The SCREEN GENERATOR 

SAVE TIME! Powerful Screen Designer and 
Memory Resident Screen Manager eliminates 
tedious screen management tasks Iron your 
program. Handles all screen display & data en- 
try. Easy access to Screen Manager from your 
program. Not a Code Generata! NO Royalties. 
Not Copy Protected. Easy conversion from ofha 
systems. Use with BASIC, TURBO ($59), FOR- 
TRAN. C, Reaka COBOL BetlerBASiC PL/NL66. 
a Assembler. CaH it not listed. Price $125. 

THE WEST CHESTER GROUP 
PO. Box 1304 
West Chesta, PA 19380 
(215)644-4206 

TURBO FORMS 

Bullet-Prool user data entry. Unlimited charac- 
ter & field level data verification. Create & edit 
forms fa data entry & display vrithout recom- 
piling source code. Flexible famatting with 
graphics, windows, colors & display attributes. 
IBM PC & compattUes. One of PC Magazines 
•14 HOT TURBO UTILITIES: $39.95 including 
S&H MCA^aC.0.0. 

GREAT LAKES SOFTWARE SYSTEMS. INC. 
2510 Capital Ave. SW Suite 203 
Battle Creek. Ml 49015 
(616)962-2017 
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dCODER III 

A complete d8ASE W applications generator. In- 
cludes: database creator, quick applications 
generator, screen form generatw. menu gener- 
ator. complete procedural liirary. code debug- 
ging. utilities & much more. No need to upgrade 
todBASEIIIpluswithdCODERtli! 

$79 + $5 s/h (604) 594-5422 ext. 72 

• • • STRIDER COMPUTER CENTER • • • 

1020lhSt.******* 

• • • • Delta. BC Canada VC 6P5 • • • • 

• •••• In the US Call Colleci • • • • • 

WINDOW.LIB 

An easy to use complete windowing system tor 
programmers and wnting in . . . 

• BASIC IBM.M-S.C886 

• C LATTICE. M-S 

• COBOL M-S.RMP 

• PASCAL M-S. TURBO 

• FORTRAN M-S.RMF 

Window editor included. Create callable pop-up 
menus, help saeens. The line selector features 
auto reverse highlighting and cursor control. 
S99.(X). No royalties. Ask about our BK)S/DOS. 
UB.VISA/MC. 

(kENCO ENGINEERING* 

3920 Ridge Ave. 

Arlington Hts.. 160004 
(312)392-2492 

MACH 2 TURBOCHARGES BASIC 

New tram publisher of The brside Track & PEUCS 
N POKES. Ultra fast library of special purpose 
assembler routines lor interpreted / complied 
BASIC. Many functions faster than Turbo Pascal 
& C. Supports Quick BASIC I & (1 / BASCON I & 
II. Cornpile interpreted programs with no changes 
to program code. Assembler routines are stored 
outside BASIC. Call for FREE demo disk. Only 
$75-t- S/H ($3 U.S.. $5 Canada. $18 others). 
VISA/MC welcomed. Add $3 tor COO 
Requires DOS 2+ 

MicroHelp Inc. 

2220 Carlyle Drive 

Marietta. Ga. 30062 

(600) 922-3383 m GA (404) 973-9272 

TURBO PASCAL GENERATOR 

GTP APPUCATION DEVELOPMENT SYSTEM, 
ver. 2. Builds complete, working applications. You 
give it spec’s, it writes error-free code. 

• Indexed Data Bases • Multiple Screens 

• Context Sensitive •Memory-mapped 

Help Video 

• Global Search • Full Keyboard Supt 

Easy to Use Price $150.00 Visa/MC. Ck. MO 
AEF.INC. 

P.O.Box 928 
Katy.TX 77492-0928 
713391-8570 

FASTSCREEN FOR TURBO PASCAL 

FASTSCREEN'* adds fast screen output capa- 
bility to your Turbo Pascal programs. Display a 
full screen or window almost instantly. l4ad a 
full screen or window containing multiple input 
lelds with a single procedure call. FAST- 
SCREEN makes it easy to give your programs 
impressive speed & a dean, professional look. 
Indine assembler & Pascal routines, all source 
Incl. IBM PC/XT/AT & DOS. Color & mono- 
chrome. $29.95 from Technisoft 
TECHNISOFT 
1710 Atlied Street. Suite 37 
Chaitonesville.VA 22901 
(604)979-6464 


SOFTWARE 

EDIT 


EOT editing on your PC 

tf you have used EOT on a VAX or PDP-11 you 
know how to use PC/EOT on your PC. PC/EDT 
performs just like DIGITAL'S EOT with added 
features that make it easier to use on a PC. 
Available for MS-DOS. DS-9, and some UNIX 
operating systems. Site licenses available. $250 
+ $10 S/H MC/VlSA/AE/COD/Company P.O. 
Boston Business Computing. Ltd. 

360 Memmack Street 
Lawrence. Ma 01643 
(617)683-7920 


SOFTWARE 

EDUCATIONAL 


GRADE WEEK VACATIONI 

Average and print out your grades with the fast, 
easy-to-use AEiUS GRAOEBOOK program. New 
version this year. Contains many advanced fea- 
tures. Not copy protected. In use by teachers 
coast to coast. Only $49 ppd. District or school 
rates as low as $1. per teacher. Send tor tree 
kteralure. 

AEIUS CORP. Dept. GB 
RO. Box 700457 
San Jose, CA 95170 
(408)257-0656 


SOFTWARE 

ENGINEERING 


ENG/SCI GRAPHICS 

OMNiaOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver] provide integrated engineer- 
ing/sdentilic 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional. Choice of formats; tabular/line, 
contour, bar. pie. 3-0 wire frame & much morel 
OMNIPLOT(S) $195. OMNIPIjOT(P). both $295. 
MICROCOMPATIBLES 
301 Prelude Drive 
Silver Spring, MD 20901 
(301)593^)683 

STRUCTURAL DESIGN 

Fast, highly interactive, integrated pro(^ms for 
strudural analysts and design of B^S. COL- 
UMNS. TRUSSESand FRAMESof any material. 
Easily mastered programs result In dramatic time 
savings while p^udng eAdent. accurate de- 
signs. Specify PC, XT or AT and send $25 tor 
demonstration diskette to; 

C-Squared B-Squar«] Software Design. Inc. 

Dept.A-2 

763 27th Avenue 

San Francisco. Ca 94121 

800/621-0651,6x1.330 

415/751-1337 


SIMULATION 

GPSS/PC is a fult-power version of GPSS, the 
most popular maintrame simulation language. 
Specially desijyied for interactive use on to- 
dy's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC you can predict the 
behavior of complicated real world systems. 
MtNUTEMAN SOFTWARE 
P.O. Box 17t/B. Stow. MA 01775 
1-(800)223-14X 
1-{617) 897-5662 (MA) 


SOFTWARE 

ENTERTAINMENT 


GOLF ON MARK’S COURSE 

Mark's Course is a challenging 16 holes of reg- 
ulation golf for two players. Features 16 color 
graphics, music, animation tor PCjr & Tandy 
1000. Pick dub, and stroke past water hazards 
and sand traps on a new course every game. 4 
cdar version tor PC/XT/AT. Send $30.()0 + $3.00 
S/H in Check or MO. 

FOSTWARE 
908 Pantu Lane 
Cleveland. Ohio 44109 
216-398-0498 


SHUmE-BLASHRI! 

The space adion game lor only $12. Written in 
well documented Basic, ideal for tinkering and 
customizing. No copy protection. a bet- 
ter version and you could gel 10% of (he profit 
from future sales. An exciting working game as 
is. but you can make A better & earn money! BM 
color graphics required. 

KLUD6EWARE 

3145 Geary Boulevard. Suite 610 
San Francisco, CA 94116 

Baseball Fanatic 

Strategy game Mth Ful Graphics and sound. Just 
like being at the BaH Park, except you’re in on 
ev«ry piteh. Play another person or computer. 30 
teams provided -I- program to create more of your 
own -f set up staridings + Scoreboard Watcher 
program. It's all on one disk tor $49.95. Master- 
card/Visa accepted. 

Performing Arts Software. Inc. 

320N.Bazil 
Indianapolis. IN 46219 
1-800-228-9709 


ALL NEW FUGHT SIMULATOR 

Discover the challenge of racing airplanes with 
an opponent on your screen! Race course & 
ground scenery to color; sound- Race yourself or 
friend using flight data saved on disk. Optional; 
race friend to real time with 1 200 baud modems! 
Race or dogfight opponent! $44.95 4 $2.00 s/ 
h. VISA/MC 

P ylnn 

Bticer 

Mind Systems Corp. 

P.O. Box 506 
Northampton. MA 01061 
(413)586-6463 


TRAIN DISPATCHER 

TRAM DISPATCHER is a realistic siiTHiiation of 
a railroad traffic control center. It was aeated by 
designers of CTC systems (or operating rail- 
roads and is used by some railroads to their dis- 
patoher training programs. Availabfe lor BM, PC. 
XT. AT and Jr. tor $35.00 + $2.50 s/h. Graphics 
care required. MC/Visa Accepted. 

SIGNAL COMPUTER CONSULTANTS. LTD. 

PO. Box 18222. Dept. 33 
Pittsburgh. PA 15236 
(412)655-7727 


SOFTWARE 

FINANCIAL 


RESIDENT CALCUUTOR 

dJinnCal— A PC & compatible merrxxy resi- 
dent. pop-up calcuiator. Operates in 7 modes: 
standard, scientific, financial, statistical, date, 
interest rate conversion, print-tape (for hard- 
copy). HELPS plus 55 page manual. Mxks with 
1-2-3. Sidekick, eto. $25 plus $4 S/H. VISA/MC. 
dJINNI SOFTWARE LTD. 

Box 816, 810 West Broadway 
Vancouver. BC Canada V5Z 4L9 
(604) 662-2669 ext. 101 

LEARN INVESTMENTS 

Learn investments with FINMASTER software, 
complete with 637 pg. hvdbound book explain- 
tog all concepts. Features 10 modules— bond, 
stock, options, and futures valuation, plus sta- 
tistics. time value of money, financial statement 
and portfolio analysis. Extremely easy to use- 
all data on saeen— ^.95 delivered. 

ROBERT W KOLB. PH.D. 

11355 S.W. 67th Avenue 
Miami. Florida 33156 


SOFTWARE 

GAMES 


PC/VEOAS II 

Poker, Blackjack. Roulette, Keno, Slots— $26. 
Above plus Baccarat and Craps— $39. Exact 
Vegas simulation, includes Help, best bet/odds 
windows. Cross-game scoring. Graphics not 
mandatory. Color or Mono. MS/PC DOS. 128K. 
C Source available, ask. Add $2 lor shtoping/CA 
res. add6K%tax. 

D&HBEAR SOFTWARE 
P.O. Box 10793 
Marina Del Ray. CA 90295 
(213)374-0358 

CASINO ROULETTE ANALYSER 

Analyse any roulette wheel to determine wheel 
patterns, favorable segments of the wheel and 
croupiers throwing patterns. Evaluates 8 well 
known betting systems for profitabSty. Test your 
own devised system to break the bank before 
risking 1 cent at the tables. Produces 19 analyt- 
ical reports includ. WHEEL FORECAST DOS 2.0 
Disc & Manual for IBM PC - U.S. $99 Shipping 
add $3 in U.S.. $4 Cand./Mex. $8 0/S Indcate 
0 or double 0 wrsion when ordering. 
RAYCLARK INVESTMENTS 
RO. Box 221 
Palmyra. N.J. 06065 
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USE YOUR COMPUTER TO PUY 

umol 

Increase your chances at winning big! LOTTO- 
LUCK Is a computer program, designed by a 
computer scientist using the latest techniques 
of GMmetrical. Kabalism and Random R^- 
tionships of ruimbers to give you an opportunity 
to predict possible winning PICK/6 lotto num- 
bers. LOTTO-LUCK will work on any lottery, in 
any sta te or c ountry. No need lor fficpenshn up- 
dates. LOTTOlUCK wi work this year, red year 
and virtualy forever. Need IBM compatibie PC 
w/360k loppy disk drive. Send $29.95 plus $2 
S/Kto: 

WMSWARE SYSTEMS 
P.0. 80x8190, 27tOXSI.,Suite1 
Sacramento. CA958t6 
(916)648-1055 


SOFTWARE 

GENERAL 


GREAT SOFTWARE, CHEAP 

Only $5.95 per disk tor absolutely smashing 
Freeware and Public Domain programs. PC- 
Outline, PC-Write, File Express, PC-Desk. 
TurboSpel, Poster/Banner. Utilities Galore plus 
Databases, Educational programs. Arcade and 
Adventure Games, and lots more! 

IBM PC, PCjr., or compatibles send for FREE 
CATALOG. 

PLUS 

33495 Del Obispo. Suite 160W 
Dana Point, CA 92629 

Software Starter Kit 

Software for the new IM PC user. Word pro- 
cessing + sptil check, database (up to 2 tuition 
records), and spreadsheet (250 by 50 cels) + 
audk. Dnigned for tkst time user. Al menu driven 
for ease of use. many help screens. Data can be 
transferred to other programs. Printed manual 
+ tutorials. $65. 

SUwell Software Products 
16403 North 43rd Drive 
Glendale. AZ 85306 
(602)978^678 


SOFTWARE 

GEOGRAPHICAL 


USATLAS 

Locates 29,000 cities, with graphic display ot 
states. Computes Great-Circie distances. Rnds 
all states with cities of the sarne name. Locates 
all towns within a given radius. Shows towns 5 
tni. either side of a Hne 40 rrri. long. C)oior graph- 
ics or monochrome. i6M-PC/)(T/AT t92K DOS 
2.0. Send $49.95 money order or check. 



niSTONPC-PROGRAMS 
1932Hays8ftonDr. 
Jefferson City. MO 65tai 
(314)636-3417 


SOFTWARE 

GRAPHICS 


35mm SUDE FROM YOUR PC 

COMPUTER SUDE EXPRESS converts graphic 
ifes produced on the fiM PC irio brlkam 3Smm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SUDE EXPRESS $9/sllde. 

VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716)424-5300 


YOUDONTNEEDAPLOHER 

To gel beautiful charts from MAGNA CHARTER. 
Yiew the fntshed product on screen; shoot your 
own color slides. Pie, Area, Line. vert. & horiz. 
Bar. Stacked Bar, Multibar. 92pp User Manual in 
3-ring binder. Requires 128K, color graphics 
adaptor, RGB or graphics monitor. Introductory 
price $99+$4 S&H. Brochure Avan. 

Macomb Computer Systems. Inc. 

30612 Jefferson Avenue 
St Clair Shores. Ml 48082 
(313)445-6982 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (saeen graphics): 75 Microsoft 
FORTRAN/RASCAL, RM Professional. Uhey 2.0 
FORTRAN callable subroutines. Prof, graphics 
power backed up by a 100 pg. user manuai. 5 
packs in one; gen. utility. 2-0 interactive, total 2- 
D plot support, 3-0 plots. 3-0 solid models 
(Hidden lim removal). $135. H-P, H-1 plotter? Try 
PLOTMATIC for complete plotter graphics ca- 
pabilities. interface w/GRAFMATIC. $135. Both 
$240. 

MiCROCOMPATIBLEa INC 
301 Prelude Drive 
Silver Springs. MO 20901 
(301)5960663 


DGITYPESHOP 

Create text signs and overhead. It offers a, quick, 
easy and economical vtray to give that prdes- 
sional look to everything from presentation aids 
to party invitations. Math, foreign language and 
optional fonts are available now. For 6M PC/XT/ 
AT and Hewlett-Packard or compatible ploriers 
$175. 

DECISION GRAPHIC INC. 

P.0, BOX 2776«: 

Uttleton. CO 80161 
(303)796-0341 


PC-KEY-DRAWTRYIT$15 

Comprehensive, high-power graphics editor, 
CAO. paint, slide show program. Ow 150 stan- 
dard (unctions plus macros. 64 pages/layers, 
zoom printer, 64 patterns, novice/experi modes. 
$15 includes manual, software, quick, ref. card. 
Register $100 for support, updates complete 
printed manual. Shareware. Version 3.1. 
OEDWARE 
P.O.Box 595 

Columbia. Md 21045-0595 
301-997-9333 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support for your dot 
matrix printer. Use the PrtSc key to produce 
quality 6&W or color scaled dot matrix repro- 
ductions of your display on your Epson, IBM, 
Okidata. IDS, Centronics, OTC, Anadex, Data- 
south, Gemini, Tl 650, RIteman, Toshiba, NEC 
8023, or C. Itoh printers. If your printer is not 
listed, let us know and we will support it. 
QRAF^US is now available lor aff versions of 
PC or MS-DOS and wK operate with IBM, Tech- 
mar. and Hercules graphics boards. $49.95. 
JEWELL ENERGY TECHNOLOGIES. INC. 

4302 Southwest Alaska St. Suite 207 
Seattle, Washington 96116 
(206)937-1081, 1-80(^^2828 ext. 527 

1-2-3 SLIDES BY MODEM 
The PC GRAPHICS SERVICE BUREAU converts 
charts created by LOTUS 1-2-3 arte other pop- 
ular business graphic packages Into 4000 line 
resolution 35mm color slides. The SER\nCE BU- 
REAU is ort-Nne 24 hours a day to accept chart 
files via modem directly from your PC. Slides 
delivered te your door within 72 hous. $tO/sfide. 
no minimum. 


PCOr^Mes^ 

S fvfee Bu r te m i 

GRAPHIC ELEMENTS, INC. 

5524 Green Oak Drive 
Los Angeles. CA 90068-2502 
(213) 466-8867-Voice Lines 
(213) 466-6869-Modem Lines 

LQ DAISYWHEEL GRAPHICS 

DAISYFONT-the ONLY software that lets you 
DESIGN & PRINT custom enlarged fonts/ 
graphics on your daisywheel/spinwrHer printer 
with No HARDWARE MODIFICATIONSI Mem- 
ory-fesident. perfect for report headlines, bor- 
d^ logos, letterheads, etc. Auto-typewriter for 
envelopes & labels. $69.95 + $5 $/h MC/VISA 
BNSTEIN’S AUTOMATION PROFILE S. INC 
l842ndAve.#lB 
New York. N.Y. 10003 
1-800-USA-SHOP Operator 867 


SOFTWARE 

HEALTH 


COMFUMEDIC- 

PROVEN Practice Managemerff System— in use 
4 yrs. Patient data management. A/R, state- 
ments, insuranceforms. practice an^rsis. word 
processing, recall, delin^t tracking, histori- 
cal data. FLEXIBLE: User designed forms 
/reports $3600. Training XT/AT. Dental 
(DentaWbre‘0 eyecare/optomeby (EYEMatel 
and veterinary (VetLogfe/tm) also available. 
Dealer inquiries invited 
DATA STRATEGIES. INC. 

332 S. Juniper St., Suite 210 
Escon(ido.CA 92025 
(619)489-9216 


SOFTWARE 

HOBBIES 


ROOTS II FOR GENEALOGY 

Organize your tamly tree and print carnera-re^ 
family books containing charts, text and in- 
dexes. Store, retries and dispiay 1,000^ of farr^ 
tacts with biographica} sketches and source 
documentation. Lightning-fast searches and 
sorts. 250 page manual. Satisfaction guaran- 
teed. Write tor free brochure. $195 (-i- CA tax). 
COMMSOFT 

2257 OtdMkJdfefield Way. SteA 
Mountain View, CA 94043 
415-967-1900 


SOFTWARE 

INDEXING 


EASYINDEX PLUS'* 

Create a print ready index by page # or cross 
reference by fife name. Write a book or program. 
Unlinkted # of indexes/accessed lies. Word or 
phrase indexes up to 59 characters. Typeset- 
ting. print format^, tJdrie of contents genera- 
tion. Supports over 100 printers. $39.95 -t- $3 
Shipment (CA. Res. add $2.60) 

FOREMAN SOFTWARE 
977 Clayton SL,D2 
San Francisco. CA 94117 
(415)6666414 


SOFTWARE 

INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4.0 inventory system provides 
168f programs tor Slock Status, Trend Anayl- 
sis, Purchase Order Tracktog, Quality Control 
Reporting. Detail Anayfsls. BiHof Materiaisand 
more. Modular system citofigured & 'micro’ 
priced to your needs. Cobol Source avaiiabte. 
APPUED MICRO BUSffSSS SYSTEMS 
177-F Riverside Ave. 

Newport Beach. CA 92663 
(714)759-0582 

(THE CLERK)— POINT OF SALE 

New software gives your small/medium busi- 
ness the same advaritages the ‘big guys' ha\«. 
Automatic Safes Sip. Invoices, inventory Con- 
trol, Discounts, Taxes. Reports & Much morel An 
indispensable management tool! Demo disk 
$495(refundabto). Regular $l79.95/$99.95 with 
this adl Dealers Welcome. 
WORSAUSCOMMNY 
9604 Belmont 
Kansas City, MO 

1-800-346-3026x958 in MO 816-763-3029 
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SOFTWARE 

INVESTMENT 


PORTFOLIO MANAGEMENT 

5 quantitative valuation modete, cash flow 
ysis. diversilcation index, what-if testing, se- 
curity search, tax planning and total porttoiio 
accounting. 9 client presentable reports. Single 
or multiple portfolio management IBM^ AT, 
XT, and cornpatWe s . $295.00. Master card/VIsa. 
Eligble for rebate of 100% of purchase price 
through SPEAR SECURITES 
QUANT iX SOFTWARE 
5900 N. Port RD,146-A, PC 
Milw.,Wt 53217 
(414)961-1991 


SOFTWARE 

LANGUAGES 


FINAUYI 

A Subroutine Library lor Compiled BASIC Load 
directories into arrays. WMOOWING, Graphics 
pie and bar charts, special string functions; 130 
more routines to add power to Microsoft 
QuickBASIC or IBM BASIC Compiler 2.0 30 Day 
Money-Back Guarantee. VISA/MC/CHECK/MO 
FINALLYI is only $99.00+^.00 S&H 
KOMPUTERWERKS, INC., Dept PCM 
851 Parkview Btvd. 

Pittsburgh, RA 15215 
(412)782-0384 


SOFTWARE 

MAILING 

PROGRAMS 

MY-T-MAILER-$30 

Our users love this sturdy menu-dnven worker. 
Secretaries say 'Terriflc!' Print labels, 3 X 5 cards, 
enveioptt. arv formal. Customize labels with 
iit^-line printer fonts. Sort, Search & Select 
with powerful, flexUe, easy user-intertace. EZ 
Brow%, Edit & Delete. Print up to 5000 copies 
of one label. Also PCjrl Req. 1 28K. $30. 
JOHNSON SOFTWARE COMPANY 
POB 16507 Dept 3 
Seattle, WA 96116 
(206)935-4861 

SUPERMAIL" ONLY $25 

This easy to use, powerful menu driven program 
is used by thousands of happy custerners. Find 
names in 1-2 sec.— No sorting. Features unlim- 
ited records & labels per name AND fii screen 
editing. Select labels by zip or rtarne. Pa^Nord 
protection Is available. Take memos recal them 
later + morel VISA/MC SEE OS IN PC MART 
PLACE MANAGBwIENTCORP. 
too East 2nd Street 
Mineola, NY 11501 

SOCMXAL-PMC in N.Y. 516-294-1400 


FLOWMAIL-$100 

Create/Name separate Mes. Merge files. Elimi- 
nate (^. Sort ^ company name, zip, state, or 
data line. Select records by zip, data line, or user 
defined codes. Print labels 1,3,4 across. Report 
fornut listings, very easy to use. Free demo (Isk. 
Carrier route systOT available tor bulk mailers 
w/HD.CaU TOLL FREE TODAY! 


//\FL0WS0FT 



FLOWSOFT CIJSTOM PROGRAMMING 
875 FranMri Road #1635 
Marietta. GA 30067 
1-800^2828 Ext. 886 


POWERFUL CUSTOM MAILBA8E 

Efimintie tedtous typing of labels, roiadex cards, 
envelopes and even personal directories. In- 
stantaneous storage and retrieval of more than 
32,000 addresses. User-defined sort key or zip- 
Easy to use 2Ck- page manual with full exam- 
ples. (Tech; file format given + mail merge files 
buM). Unprotected. *$37* 

ACME Software 
Box 1446 

Aptos.CA 95001-1446 
Call Beverly (408) 336-3392 

POSTAGE SAVING SOFTWARE 

PostWare sorts your 1st, 2nd & 3rd class mai 
according to U.S. Postal regulation. You qualify 
tor the lowest postage rates; 

•Ftfsl Class -17C 
'Second Class -3.1C 
* Third Class - 8.34, nonpft - 5.5C 
Postware automatically adds carrier route num- 
bers, sorts and prints addresses in package & 
sack/tray mailing order, prints bag tags, tray la- 
bels & calculates postage. Works w/A^ files 
& many popular data bases. IBM PC/equiv. 
Postal^ Inc. 515 Diviston SL 
U Crosse, Wl 54601 -4544 
1-80(TB31-MAL(6245) 

(608) 784-3500 in Wl 


SOFTWARE 

MEDICAL 


UNIVAR MEDICAL SYSTEMS A 
ELECTRONIC CLAIMS 

* Medical Management System— $995 com- 
plele patient & case mgmt system, rales, ap- 
pomtments, office & patient reports, st^er bis, 
stmts, labels, and Insurance forms. 

* Medical Pro-Pac— $2195 all of above plus 
custom forms generator, data file sorter. DBMS 
System, GL, AP. and Payrofi 

* Uni-Clajm Bectronto Claims Intoilace tor i 
padoge shown above $249 (or $395 as a stand- 
alone package with oRce, patienL and service 
code files) Includes communicabons. 

* Buy from the leader in Health Care since 1977. 
Fully certified in all 50 states by 29 Carries + 
Medtoare and BC/BS in many others. 

UNIVAIR INCORPORATED 

9024 St Charles Rock Road 
St. Louis, MO 63114 
314-426-1099 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
riers, paper daims too. 

• PC * CLAM $89.95; daims orfiy. 

• PC * CLAIM w/ICD's, CPT's & HCPC codes 
$229.95. 

• PC * CLAIM PLUS daims only w/patient IHe. 
Complete a claim in one minute $4^. 

• THRESHOLD * TM $1,995.00 Claims, A/R 
patient blng. 

• THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice management, statis- 
tics. analysis. 

• CLAIM * NET Nationwide claims clearing 
house. Full 100% credit on product upt^de. 
PC « CLAIM & PC * CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ 
AT/compattoles MS-DOS 2S6K. 

PHYSICIANS PRACTICE MAMNjEMENT 
1810 South Lynhivst Suite Q 
Indtonapolis, IN 46241 

(317)248-0357 

In continental US call (800) 428-3515 
Indiana residents call (800) 792-3525 


SOFTWARE 

MEDICAL HEALTH 


DIETAN $20,001 

Personal diet analysis for home use. Simple to 
use menu driven with on-line help. Analyzes 23 
nutrientsimportanttoyourheatUi.GIvesdietre- 
dudkm r ecomrnendations. Produce detailed easy 
to read reports. Comes with a large Data Base 
of FOODS. $20.00 Plus $2.50 Shippmg & Han- 
dling charges. 

CAMRASS CORPORATION 
200 14th STREET 2nd FL 
HOBOKEN, NJ 07030 
(201)79^)567 


SOFTWARE 

MULTIAJSER 

SYSTEMS 


MULTIPLE USERS UNDER PC-DOS 

Gel four workstsattons tor the price of one PC by 
using MultiUnk AdvancerT in combination with 
PC-DOS and inexpensive dunto termlnais. Us- 
ing serial ports.in$teadofKilobud(networkin- 
terlace boards, the system transforms a single 
PC. XT or AT Into the CPU of a multi-tasking, 
rrHjftl-user rietwork. Indudes print 
board enhancer. & BBS software. 




THE SOFTWARE LINK. INCORPORATED 
6601 Dunwoody Place, Suite 632 
Atlanta. GA 30338 
CALL 404/998^ 


MULTILINK USERSin 

PASSKEY unkx:ks the REAL power d MuttAJnld 
Control up to 6 jobs from any background ter- 
minal, true multi tasking from any background 
partition. Switch jobs with simple key strokes, 
ass^n private partitions, even make a job in- 
accessiite to (he toreground console! Only $159. 
(MultiUnk is a registered trade mark of tlw Soft- 
ware UnlO 

KEY RESEARCH & DEVELOPEMENT INC. 

3475 Holcomb Bridge Road Suits 202 
Norcross.GA 30092 
(404) 242-0753 Technical Support 
(613) 754-4607 For Sales 


SOFTWARE 

MUSIC 


SONQWRIGHTIII 

MUSICPROCESSOR prints professional sheet 
music, with lyrics. Full-screen graphics editor. 
Transposes to any toy, plays tunes. Features 
muttiple staff & voices, harnxmy, countenxiint 
bass/treble al time signatures. Requires IBM, 
EPSON or Gemini printer. $49.95 ($39.95 with- 
out screen graphics). Send tor free svnple output 
S0N6WRIGHT 
P.0. 80x61107 
Denver. CO 80206 
(303)691-4573 


SOFTWARE 

ONE-OF-A-KIND 


BDL ESTATE 

Organize your life! Assets & debts; important 

people, pap^; sale deposit boxes: job data; 

bequests; final plans; where everything is, & 

much more. Know what you need to know wihen 

you rwed to totow H and also leave records ac- 

cesstoto by non-computing heks. $69.95 Check/ 

MC/Visa 126K/(flsk/printer/OOa 

601 Homeware 

2509 N. Campbell #328PC 

Tucson. AZ 85719 

602-577-1435 


BASIC PROGRAMMERS 

Thnjsarxto d programrners enhance thek pro- 
grams and save time with PEEKS ‘N POKES. 
Learn where (0 find 9 $tem configuration & con- 
hd keyboard/monlt^printers/RS'232. NEW 
VERSION 3.1 supports AT's. Quick BASIC & 
BASCOMZNdcopyprdected.Manual&6(k 
Source programs sh(^ you how to: 

• Recover I6M/GW-6AS1C progs saved with 'p 

• Disable Ctrt-^kandC^ 

• DOS/BiOS calls from BASIC & MS RASCAL 

• kfiuch, much more for just $45.00 
MICROHELP INC. 

2220 Carlyle Drive 
Marietta. GA 30062 
(800) 922-3383 In GA 404-973^ 
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SOFTWARE 

OPERATION 

SYSTEMS 


“UN/EMULATOR’ BY WAWA 

Run CP/M on your P.C. or clone at machine 
speed. UN/EMULATOR runs native 8080 code 
and increases DOS perlormance by 10%. We 
include disk conversion software, terminal erTv 
ulators serial transfer utiUty. Available in 5MHz 
and 8MHz. Starting at $99.95 + $5 S+H Dealer 
mquiries welcome. Write: 

WEfTZMAN AND WOOD ASSOCIATES 
580 N.W. 99th Way 
Pembroke Pines. FL 33024 
Write to: Nancy Weitzman 

OOSamatic 3.00 

PC (5/13/86) *My favorite ... OOSamatic de- 
serves careful attention.’ Super DOS shell plus 
Task-Switching. Load 123, Word. etc. & jump 
among them. OK w/Sidekick. Superkey. User 
Menu too. Better than DOS or Windows. IBM PC/ 
XT/AT 196k DOS 2.X-3.X. To order send $39 
check (CA Res. add 6% tax) to; 

Marin Pacific Software 
1001 Bridgeway. Suite 514 
Sausabto.CA 94965 
(415)332-0219 


SOFTWARE 

PREVENTATIVE 

MAINTENANCE 

DISK DRIVE DIAGNOSTIC 

Memory Minder, from J & M Systems, is a disk 
diagnostic program lor the IBM PC. PCjr, & IBM 
compatibles. It checks your drives for head 
alignment, spindle speed, hysteresis, azimuth & 
more. And, you can use Memory Minder to ac- 
tually align yor disk drives! S99pius $4 shipp^ 

«4A 

J&MSYSTEMS.tTD. 

J&MSYSTEMS.LTD. 

15100-A Central SE 
Albuquerque. NM 87123 
(505)292-4182 

DISK SERVICE MANUAL - NEW! 

Disk drives must be regularly maintained, and 
repaired as needed. OcHt-yourself-easy-fast-no 
special or expensive equipment or srXtware-in 
situ! Save $$S IBM PC-XT-AT, compattiles, etc. 
100+ labeled photos, figures. Clean, lube, ad- 
just, align, diagnose and repair (all kinds). + 
many tips. Only $20. 

CONSUfylERTRONICSCO. 

201 1 Crescent Or.. PO. Drawer 537 
Alamogordo. NM 88310 
(505)434-0234 


MAINTENANCE A INSPECTION 

Ar) easy-to-use computerized method to orga- 
nize, operate, and control an eltective preventive 
maintenance system. Applicable to any type of 
business or industry. Full screen input and dis- 
plays, plus function key help command. Main- 
tains historical data, creates work orders, and 
provides numerous reports. For info, write to; 
PENGUIN COMPUTER CONSULTANTS 
PO. Box 20485 
San Jose. CA 95160 
(408)997-7703 


SOFTWARE 
PUBLIC DOMAIN 


THE BEST OF THE BEST! 

Public Domain & User Supported Software for 
IBM-PC & Compatibies! Vl^r^ocessing. Ac- 
counting. Spreadsheets, Database. Modem. 
Games, Lan^ges, etc., etc. 50 (feks crarrvned 
fufi— $^.00! or rent tor 2 wks. $^.00. ktio arxf 
Super Sampler Disk $6.50. Deluxe Word Pro- 
cessor $6.50. Both $12.00. MC/VISA. 

BLUE CIRCLE GROUP. INC. 

RO. Box 23502 
Minneapolis. MN 55423 
(612)823-4111 


SOFTWARE 
REAL ESTATE 


PROPERTY MANAGEMENT 

Comprehensive program lor nranaglng residen- 
tial and commerciat properties. Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
tion register report. Provides check writing, check 
reconciliation, posting of late tees, recurring ex- 
penses— $395. Investment Analysis— $245. 
YARDI SYSTEMS 
3324 State a. Suite *0’ 

Santa Barbara. CA 93105 
80S«67-4245 


REAL ESTATE MANAGEMENT 

The LandMaster— a double entry, comprehen- 
sive. menu driven, and easy to use program for 
all income properties. G/L, A/R. A/P. Tracks va- 
cancies. payments, deposits, and leases. Prints 
check, statements, and receipts. Reports in- 
clude late rents, expired leases, income/ex- 
penses. and operating statements. $1095. The 
Landlord Investment Analyzer, an investment 
analysis program— $350. 

SYSTEMS PLUS. INC. 

500 Qyde Avenue 
Mountain View, CA 94043 
(415)969-7047 


MANAGEMENT & ANALYSIS 

* ’Real Property Management' $395/$595 for 
residential & commercial properties and other 
bkkp'g. F1a<^ delinq't tenants; prints budgets, 
checks, invoices & 1099S. No retyping of recur- 
ring data. * ’Real Analyzer’ $195, when decid- 
ing; buy/sefi, exchange, or refi. 30 DAY MONEY 
BACK. 

REAL-COMP INC. 

P.0. 60x1263 
Cupertino. CA 95015 
(406)996-1160 


PROPERTY MGMT. SYSTEM II 

Comprehensive menu driven integrated man- 
agement and accounting program for residen- 
tial. commercial and HUO properties. Reports 
include bal-sht, op-stmt, transaction ledger, cash 
receipts & dispersemenis. tenant: status, va- 
cancy. deiinqu^, revenue/sqft, lease enpira- 
tion, rent-roll, statements. & notices. Pro*^ 
che^ writing, late fees. & multi-property finan- 
cial reports. $495. 

MATRIX SYSTEMS Eval. Sys.-$40 

916ViaNogaies sendlorfree 

Palos Verdes. CA 90274 brochure. Dealer 

(213) 375-7784 ExL 72 inquiries invited. 


SOFTWARE 

RELIGION 


POWERCHURCH PLUSI~ 

Church office software— fast, friendly and refi- 
abie, suits any denomination. Membership, 
mailing, contributions, accounting, attendance 
plus 7 other modules integrated into one high 
performance system. Interfaces to dBase HI. Lo- 
tus ar>d word processors. Unlimited capacity. 
Just $495. DetTM) disk $10. Cafl lor details: 

CHURCH 

SOFTWARE 

F1 SOFTWARE 
PO Box 3096 
Beverly Hills. CA 90212 
(213)464-0625 


PARISH DATA SYSTEM"* 

ComprehensM certsus/contrtoution program. 
Easy to operate, menu driven. Family, mentoer. 
financial into & reports tuHy integrated. Selec- 
tive lists, labels, contribution/tuition state- 
ments, penonakzed letters. User can create own 
reports, letters. Other church programs avail- 
able. Over 1600 users. Free info. 

Parish Data Systems, Inc. 

3140 North 51$t Avenue 
Phoenix. Arizona 85031 
(602)247-3341 


SOFTWARE/ 

SALES 

MARKETING 

SALES MANAGEMENT 

Follow up your sales leads with FOLLOW-UP 
Track prcep^ by area, dofiars. products, or any 
ot 22 other fields. Sates forecasts and caU re- 
ports. Labels & mail-m^ in Tip Code order. 
Has buA-in calendar, do list, and calcuiator. Data 
is password protected. PC & APCCHI Visa/MC 
$89.95 

XYCAD GROUP 
1577 Sf. Clair Ave. 

Cleveland. OH 44114 
800-428-8457 in Ohio (216) 589-5788 


SOFTWARE 

SCIENTinC 


DIGITAL SIGNAL ANALYSIS 

Fourier Perspective II w/graphics. RT/IFT, con- 
volution, deconvolution, Hanning. Power Spec- 
trum. Cross Correlation, 25 more. Graphics 20 
& 3D. 6087 recommended, not required. Easy to 
use menus. FP II $395 or FP I (FR w/graphics 
only) $149. For PC. PC-XT. PC-AT. No program- 
ming necessary. 

Alligator Transforms Scientific Software .... 

P.O. Box 11386 

Costa Mesa, CA92627 

(714)662-0660 


HP-PC HYPERCALCULATOR 

A pop-up emulation ot the HP-11C profxsm- 
mable scientific calculator integrates with every 
program you use. Features two-way data trans- 
fer. program and data storage on disk, on-fine 
hex/oct/bin arithmetic. 1W registers. 1000 
program step, alpha numeric prompts. Includes 
free 8087 version and utility programs. $39.95 
plus$1 shipping 

SUNDERLAND SOFTWARE ASSOCIATES 
Post Office Box 700D«4 
Redondo Beach. CA 90277 
TOa FREE (800) 628-2828 ext. 502 
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SOFTWARE 

SECURITY 


SECURE Xr/XT/PC 

‘Control systems access, data access! FiXT/S 
controls system boot lor most popular XT/PC 
hard disk controllers. Vfeature (or AT and XT- 
compatible HO controllers segments hard disk 
by volumes, controls access with passwords, 
supports hard disk expansion. $80^20 + $3 
shipping phis CA tax' 



GOLDEN BOW SYSTEMS 
2870 Fifth Auenue, Suite 201 
San Diego. CA 92103 
619-298-9349 


“NEW” BIT-LOCK* SECURITY 

Piracy SURVIVAL > 4 YEARS proves eflective- 
ness of powerful multilayered seojrhy. Uses rapid 
decryption algorithms and smaH reliable port 
transparent security device. NOW AVAILABLE tor 
PARALLEL Of SERIAL port. NEW KEY-L0K~ se- 
curity device available at HALF-PRICE. 
MICR0C0A4PUTER APPUCATBNS 
7805 S. Windermere Circle 
Littleton. CO 801 20 
(303) 798-7683 or 922-6410 


ADVANCED COPY PROHCTION 

The world's leading software rnanufachirers de- 
pend on Soflguard copy protection systems. Now 
Softguard introduces the SUPERLoK KTP'— a 
complete software duplication and copy protec- 
tion system for your IBM PC. SUPERLoK protec- 
tion stops alt copybusters. features full HARO 
DISK support, requires no special media, no 
source code changes, and supports over 30 
compatibles. FREE demo diskette available. 


SdFIGUhRD 

SYSTEMS. INCORPORATED 

SOFTGUARD SYSTEMS, we 
2840 San Tomas Expy.. Suite 201 
Santa Clara. CA 95051 
(406)970-9240 

FAILSAFE ENCRYPTION 

DON'T ENCRYPT YOURSELF WTO A CORNER 
FAILSAFE protects you data by: 

NOT attempting de^tion with invalid key 
NOT encrypting already encrypted lies 
NOT encrypting program code, unless asked to 
Requires 4 yrs. run time on PC to break hey ONLY 
$59.95 Money back guarantee. 

JACKSON SOFTWARE 
1729 Mayflower Dr. 

Carrolton.TX 75007 
214-492-1962 


SMART COPY PROTECTION 

Attention Software Developers: 

In the past, Copy-Protecting your programs 
meant inconvenience to the end-user, limited or 
no hard disk support, and a lot of added ex- 
pense per product copy. Our new Software based 
EVERLOCK System solves these problems. For 
IBM and compabbtes. Call tor into. 



AZ-TECH SOFTWARE, INC. 
416 Grandview 
Richmond. MO 64085 
(816)776-8153 


SOFTWARE 

SERVICES 


RENT POPULAR SOFTWARE 

Finally, you can rent popular software for you 
IBM or compatible. See how good that game 
really is. Try that business package before dish- 
ing out huge amounts of money. Not public do- 
main. No mentoership fee. Where else can you 
get $75.00 programs for $5.00? Send $1.00 fu 
complete catalog. 

R.S.D. 

Dept. PM 
RO. Box 272 
Bronxvilie. NY 10706 


SOFTWARE 

SORT 


Opt-Tech Sort/Merge 3.0 

Extremely Iasi Sort/Merge/Seiect program. Run 
as a DOS command or CAll as subroutine. Most 
languages, datatypes & filetypes supported in- 
cluding Btrieve & dBASE II & Hi. Now Featuring 
record selection, recud reformatting & much 
morel Compare! Call u write tor more into. $149. 
Opt-Tech Data Processing 
RO. Box 678 
Zephyr Cow. NV 69446 
(702)588-3737 


SOFTWARE 

STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMD 
statistical series, plus many advanced new fea- 
tures. Mainframe capacity (up to 80 var.) tor 
urti— (eg-< ANOVA. regression) + multrvartate 
(eg., canonical, factor) analy^. ttne-series. 
multidim scaling, crosstab, plots, q/c and more. 
8087 support opt 2S6K. DOS, $595. 
SIGNIFICANT STATISTICS 
3336 N. Canyon Road 
Provo. 10^84604 
(801)377-4860 


BOWLING**HOCKEY 

BOWUNG LEAGUE SECRETARY-maintainsall 
team and irtofviduai statistKs fu any size lea^ 
Reports on printer u screen. 

HOCKEY LEAGUE SECRETARY-maintans te^ 
stats fu al players and goalies. Keeps complete 
games histories. Five Reports. 
BOWLING-$44.95 HOCKEY $39.95 VISA.MC 
MIGHTY BYTE COMPUTER. INC. 

6040 A Six Forks Rd. Suite 223F 
Raleigh. N.C. 27609 
919-846-0345 

CHEK-IN" SURVEY SYSHM 

Ql. Your ideal in-house survey system should 
have which of these advanced features? 

a) power to handle 32K respondents/250 items 

b) graphic output tu feedback by subgroups 

c) menus; 3 level screens; stats/crosstabs... 

d) IBM/comp; matrix/laser & scanner drivers 

e) demo disk; help number; super user doc. 
ORGANIZATION ASSESSMENT SERVICES. flC. 
2950 Metro Drive. Suite 305 
Mtnneapolts. Minnesota 55420 
(612)854-2201 

$79— STATISTICAL SYSTEM 

Menu-driven. Includes multiple regression. AN- 
OVA (4way. repeated measures, covariance) 
Nonparametrics. discriminant, (actor, t-tests. 
Fuecasting, Cross tabs, plots. Much more. 
NCSS-79 

865 East 400 North 
Kaysville. UT 64037 
(801)546-0445 

STATPLANII 

Statistical software fu IBM PC computers. Eas- 
iest to use program available. Complete range 
of statistics including cross tabs. ANOVA. cu- 
relation. curve fitting, multiple regression, etc. 
Detailed graphics and tabular ouqxjt. Interfaces 
with Lotus. dBase III and othu DIF u ASCII files. 
Only $99! 

THE FUTURES GROUP 
76 Eastern Blvd. 

Glastonbury. Conn. 06033-1264 
(203)633-3501 

STATISTICS CATALOG! 

If you need statistics fu IBM PC u APPLE II. can 
us and let ou technical advisors help you find 
the statistics progrvns you need. Write u can 
now to get a FREE catalog ol statistics software. 
HSO 

9010 Reseda Blvd . Suite 222 
Northridge.CA 91324 

1-80(M51-3030(NAT) 1-81d-993-8436(CA) 

STATISTICS & FORECASTING 

There are three statistical artafysis pacloges that 
go far beyond arrything else available, 
w StatPac— the starrdard fu business and in- 
dustry tu over six years. Comprehensive and 
easy to use StatPac is a fulMeatured statistical 
package lu professional researchers. 

* Forecast Plus— a combination of data man- 
agement, exploratory graphics, and over a dozen 
fuecasting techniques. It works fast, accurately 
and automatlealty. 

* Goodness-o(-fit— a fulMeatued regression 
package fu interactive model building. Com- 
mand driven with versatile programming. 

Fu complete information; 1 -600-328-4907 
WALONICK ASSOCIATES 
6500 Nicollet Ave.S. 

Minneapolis. MN 55423 
(612)866-9022 


RATS Statistical Package 

RATS brings powerful and inexpensive statisti- 
cal and econurretric computing to the PC. It is a 
fast, accuate package that performs regression 
analysts, time-series foreca^, ineJuding Box- 
Jenkins: and cross-section analysis, including 
logit and probit. RATS can read data irt many 
forms, including Lotus INKS files. RATS also of- 
fers programming featues that provide maxi- 
mum flexibility and power. Spectral analysis and 
graphics are available as options. Requires 256- 
K RAM: IBM u compatible. Base program: $200. 
Demo including 300 page manual: $40. MC/ 
VISA. 

VAR Econometrics 
134 Prospect Ave. S. 

Minneapolis. MN 55419 
(612)622-9690 


STATISTICS/FORECASTING 

TWG/ARIMA— a univariate 6ox-Jenkins (ue- 
casting package, des^ned fu statisticians. EASl/ 
ARIMA • same as above, fu the non-statisti- 
cian. $450.00 each. ELF— The Statistical Pack- 
age— a general purpose statistical package. 
$350. Can u write lu mue informtiion. 
THEWINCHENDONGRtXIP.INC. 

RO. BOX 10339 
Alexandria. VA 22310 
(703)960-2587 

Tlie One You Can Rely On 

BMOP oRers the most complete collection of 
programs fu data analysis, backed by compre- 
hensive documentation & competent technical 
support. BMOP was the 1st slat package ever 
developed and the BMOP proems have been 
trusted by statisticians more than 20 years. Hard 
disk req'd. Call lu brochure. 



STATISTICAL SOFTWARE 


BMOP Statistical Software. Inc. 
1440 Sepulveda Blvd. 

Los Ang^.CA 90025 
(213)479-7799 


STATISTIX--ONLY$75! 

STATISTIX is a powerful and very easy-to-use 
interactive statistical system tu micros. Used by 
many maju universities, businesses, state gov- 
ernments and research uganizations Please 
check us out befue you buy a statistics pro- 
gram; you'll agree SX is a 'best buy'! SATIS- 
FACTION GUARANTEED-Fu mue info: 

NH ANALYTICAL SOFTWARE 
601 West Iowa Avenue 
St. Paul, MN 55117 
(612)488-4436 


THE SURVEY SYSnM 

An easy to use. menu driven system fu the en- 
try, editing, processing and presentation ol 
questionnaire data. The system can produce 
camera-ready crosstabs and other tables in 
banner format. Also, statistics and bar charts. 
Regression and open-end coding/analysis op- 
tions available. 

CREATIVE RESEARCH SYSTEMS 
1649 Del Oro 
Petaluma. CA 94952 
(707)765-1001 ' 
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SOFTWARE/ 

TERMINAL 

EMULATION 


BARR/HASP INniLIGENT RJE 
WORKSTATION 

Hardware and software communications pack- 
age lor IBM PC. XT ar>d AT. Simultaneously 
transmits data to host and receives output di- 
rectly to MVS/JES2. MVS/JES3. VM/RSCS. «id 
COOIHOS. bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed: 1.200 to 19200 baud (S6.000bps on AT). 
Supports multipie high-spe^ printers beyond 
2.400 Ipm. (6.000 Ipm on AT). Features: con- 
current DOS. LAN support, printer forms con- 
trol. plotter sr^port. unattended operation, easy 
instalation. kiciudes Hardware & Software. 


IMRR 


BARR SYSTEMS. INC 
Suite M. 2830 NW41SI Street 
GamesviHe.FL. 32606 
(B00)-8ARR-SYS/(904) 371-3050 


SOFTWARE 

TRAINING 


DVORAK KEYBOARD SOFTWARE 

Don't miss the benefits of Dvorak another day. 
SureStroke*/Dvorak gives you sophisticated 
keystroke translator tor DOS applications, su- 
p^ Dvorak typing Coach, seif-motivation au- 
dio cassette, transfer letters, keytop puller, 
manual. $95.00 plus $4.00 shipping: VtSA/MC. 
AMEX, check. You can stroke the Dvorak today! 
Seasoned Systems. Inc. 

Box 3720 

Chapel Hill. NC 27515 
(800)334-5531 (919)732-9391 


SOFTWARE 

TYPESETTING 


HIQH-TECHTYPESEHING 

Transmit your text via toit-lree lines directty to 
our fuliy automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typtfaces in siaes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
guidebook, or call td frn and use your MC VISA 
or AMEX. 

INTER(5flAPHtCSINC. 

106A South Columbus Street 
AlexarKfeia.VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


USER FONTS A FONT EDITOR 

• VS. Compugraphic & ITC FONTS • Most 
comprehensive font Nbrary. Download routines 
and drivers for MS Word & Word Perfect in- 
cluded. Compatible w/Polaris Forms, Print- 
Merge & Labelmaker, Spellbinder. Fontastic, 
Printworks. LaserType, Las8rPrint+. 

• FONTGEN- • Edit or design fonts, signatures, 
logos. For HP PLUS & 500, Cordata LP-300 & 
300X. Canon LBP-8 A1/A2, NCR 6416. $250. 



SOFTWARE 


VS Software 
RO. 80x6158 
Uttle Rock. AR 72216 
501/376-2083 


SOFTWARE 

UTILITIES 


mOLOCK/PWLOCK II DISKS 

RkOLOCK turnip the user with a method tor 
providing protection against unauthorized du- 
plication from DOS commands $89. MDLOCK 
It disks come preformatted iMth finger-print and 
serialization. PADLOCK II disks otter superior 
protection. Ask about our HARD DISK protec- 
tion with uninstaR capability. MC/VISA. 
6LENC0 ENGINEERING 
3920 Ridge Ave. 

Arlington Hts..lL 60004 
(312)392-2492 


BASIC TURBOCHARGER 

THE MSlOE TRACK has been UPCATED to DOS 
3.1 And supports AT's Quick BASIC & BASCOM 
2. Source code mciuded. Not copy protected. 
Manual & BOf programs sfKiwing you how to; 

• Go beyond the 64K string data limit 

• Do assembler speed windows 

• How to control the keyboard 

• Display data up to 10 times taster 

• Read and write files as fast as DOS 

• Load large programs faster than DOS 

• Much, much more for just $65.00 
Shipping $3.00/order. fi^VtSA Welcome. 
MICftOHELPiNa 

2220 Carlyle Drive 

Marietta, Ga. 30062 

(800) 922-3383 In Ga. 404-973-9272 


MORE DOS POWER TO YOUl 

Scroll past screen out put, recall past com- 
mands & directories, erfit tad on fii screen, mark 
blocks to printa or file, caphire screens in com- 
munic^ programs, create help panels. Set 
saeen attributes. TaltScreen'*po«^l resides 
utility. Tuhmal. Real bargain. $49.95. VISA/MC 
CK. 



QUAUTAS™ 


QUAUTAS.INC. 
8314 Thoreau Drive 
Bethesda.Md 20817 
(301)469-8648 


New Cruise Contrar*$29.95 
Increase Cursor Speed And 
Stop Annoying Cursor Run-On. 

Turn your cursor into a speed merc^. Make d 
slop on a dime. 'Cruise' with (repeal) any key 
without having to hold 4 down. Time/D^ starnp 
fiom inside any program. Turn of the screen ftom 
the keyboard, or atta a programmable time de- 
lay. Compatible with most programs, including; 
1-2-3, Symphony. dBASE HI Plus, Framework H. 
WS-2000. MS-Word, Word Perfect, O&A, 
DisplayWrite n. Refl», UghOng, SkMOck. Ready. 
ProKey. Check/MC/VISA/AX; please include 
$3.50 shipping/handling. 

REVOLUTION SOFTWARE. INC. 

715 Route 10 East 
Randolph. NJ 07869 
(201)366-4445 


EASY USER PRINTER SETUPI 

SetHP Of CanSet: Simple menu-dri^ and/a 
batch utililies allow full control ova HP LasaJet 
a Cannon printers. Supports ALL cartridges. 
Control margins, copy count. LPI. CPI, fines/page, 
etc. No ESC COOES! Network compatible. Ova 
150 commands. NEW SCREEN DUMP UTILITY 
w/SetHR Only $49.95 $4 s/h. Visa/MC/chk. 
ORBIT ENTERPRISES INC 
R0.Box287W<t 
Glen Ellyn. IL 60138 
(312)469-3405 


SCREEN MANAGEMENT SYSTEMS 

SMS is SHT^ the best utility available fa de- 
signing. using, and saving cola/monochrome 
saeens. GOSUB's are supplied in BASIC to in- 
put, output, and edit screen data fields. Loads 
of extra features. We have been in business 15 
years, winning nuny awards fa programming 
eccefence. Price $195, demo $50. lAanual $10. 
VISA/MC PC/XT/PC jr./64K/1 Disk. 

DNA SYSTEMS, INC 
PO. Box 1424 
Saginaw. Ml 48605 
(517)79WI185 


*** IBMUmCP/MAApplu *** 

'The best CP/M to DOS converta' PC Mag. 4/ 
65. Unfbrm copies files, (arnats. reads & writes 
DIRECTLY to 20l>f CP/M disks on the SM PC 
XT, AT (96 TPI & S'). Use normal DOS com- 
mands. By Micro Solutions, $59.95 + S3 SW. 
NEVl/l Match-Point 1^ size card copies Apple DOS 
files to IBM; also reads & writes to Ap^ CP/M 
disks. MatchPoint w/FREE Unform ^85 + $3 
S&HI 

BLUE HERON 
1106 S. Second St. 

OeKaib. nmols 60115 
(815)758-2355 
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AT/XT/PC HARD DISK EXPANSION 

‘Replace hard disk with a bigga one, a add a 
second drive! Vfeature BREAKS THE 33 MBYTE 
BARRIER on standard AT, XT and compattle hard 
disk controllers. Includes multiple volumes, se- 
curity features, selectable clusters, k^rboard loc^ 
$80-S120 -^$3 shipping -fCA Tax' 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego, CA 92103 
619-298-9349 


FROM BASIC TO PASCAL 

BPCONV convats BASICA (a similv BASIC) to 
(TURBO ANSOMSCAL. 

Transfams spaghetb aide to structured WHU 
REPEAT. CA^. If at any nested level each olha. 
Separate overlapped code into RASCAL proce- 
dures at top down tashia). All automatic $199. 
30 day money back, demo $10. 

GOTOLESS CONVERSION 
PO. BOX 50066 
Denton. TX 76206 
(214)221-0383 


POPUP DOS COMMANDS 

• Display time, date a disk directory 

• Cow. vase, rename files 

• Change Epsai printa modes 

DOSPOP resides m tnarnry and rurs msidB yoF' 
proems. (DOS 2x. 3j0 $39.95 $2.50 S/H 
VISA/MC 

To ada 800^9039 ext. 114 
In Texas 800-382-6273 ext. 114 
Haines & Associates. Inc. 

12000 Westheima. Suite 214 
Houston. Texas 77077 


HARO DISK DIRECT ACCESS" 4.0 

The Ultimate Hard Disk Menu System. Orga- 
nizes your software programs into a 'usa de- 
fined' menu w$tem. Features single key sboke 
access, time usage tracing, custom applica- 
tions, plus rnuch rnore. Orda toll free todw- 30 
day money back guarantee. MC/Visa tfiWcome. 
$89.95 $5.00 Shipping. 



DaTA TECHNOLOGY INTERNATIONAL INC. 
PO. Box 1104, Eau Claire. Wl 54702 
Toorda: 1-800-242-MENU 
Fa More Info. 716^-0958 
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VACHE GETS YOUR DISK MOVINGI 

Hard disk accelerator increases speed cH car- 
tridge and fxed risk operations using tnemory 
cactang to eliminate repetitive disk access. Al- 
locate up to 15 Mb ol extended or expanded 
memory.a.5Mbofstandardmemorylorcacl>- 
ingdiskdata.includesdiskeneandscreenac- 
(xieraior iTK)dule5. Autornatic and transparert 
after instalation.S65-f SSshpg.CAtax. 



GOLDEN 8CW SYSTEMS 
2870 RflhArenue. Suite 201 
San Diego, CA 92103 
619-296-9349 


$50 per Megabyte for IBM/XT 

MCFORMAT software adds 1 5% to 50% to hard 
disk capacity by alocating space In srnaller unite 
than PC-OOS. thus wasting less space. PC/XT 
usem get at least one Mb (33 Mb hard dsk users 
get up to 10Mb) more useful storage with fuNy 
compatible PC-OOS 3.0 or 3.1. $50 prepaid kv 
duiing shipping. VISA/IM^. 

Microcomi^ Concepts, inc. 

9715 &E. 43rd Street 
Mercv Island. WA 96040 
(800)722-8066 


PC TOOLS! 

PC Tools is a complete set of resident DOS util- 
ities including; undelete, locate Mes. search for 
text, change (He attrixjtes. map a di^ view/edit 
any sector, plus a complete set of DOS com- 
mands (format, copy, compare, etc.), featuring 
a graphic subdirectory 'Tree* display. Just 
$39951 

CeritndFbint 

Software 

l.'JtXJHHJRAm) 

Central Point Software. Inc. 

9700 SW Capitol Hwy.. #100 
Portland, OR 97219 
503/244-5762 


DOS Pftm Commanb for Data 

Now Lotitt, dBase. WordStar, etc can access data 
lies no matter where they're located. DMTH-f 
works Nke DOS PATH command— up to 128 dirs 
can be searched. Handles output ilk. fie alias- 
ing and virtual disks too. WMcards ok. Trans- 
parent. Requires only 4K. MS-DOS 2/3. $45 -f 
$5 s/h. Md add 5%. Vtsa/MC/check/PQ 
PERSONAL BUSINESS SOLUTIONS MC 
RO. Box 757. Dept. B 
Prederick.MD 21701 
301-865-3376 


DESIGN YOUR OWN LABELS! 

Use PRO LABEL to design & prirrt rnuttl-purpose 
tabets lor ollce, shop, lab. and home. Disk la- 
bels, name badges, parts numbers. mM labels, 
& more. Set size, design label, than print 1 to 
1000. Intermix variable and fxed leids & H in 
changeable data when printing. Do serial num- 
bers. date stamping. Use our pre-saved designs 
or make new ones. 100 labels. Pgm. Manual; 
$24.95 + $1 Shpg. IBM-PC & compatibles. Free 
tact sheet. 

MICRO DATA SERVICES 
RO. Box 631 
Marshalllown.lA 50158 
1-800-634-5463/la;800-542-7981 


PAL FOR SIDEKICK! 

Personal Appointment Locator automatically 
shows coming appointments, searches your Me. 
maintains to-do list, examines multipie calen- 
dar files. Resident alarm too! Only $45. Cheap at 
twice the price! 

RkL SOFTWARE 
110 Greene Street Suite 126 
New Ybrk.N.Y. 10012 
212-925-1843 


HARD DISK EXPANSION 

Disk Manager allows the installation of any 
ST506 hard (fisk on PCXTAT and compatUe. 
Volumes up to 2S6mbl Menu driven/auto in- 
stal, compatible w/al vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125 + klip. Ask about Novell product! Dealer 
inquiries invited. 



QNTRACK COMPUTER SYSTEMS. INC. 
7460 Washington Ave.S 
Eden Prairie. MN 55344 
(612)941-4504 


AUTOMENU- VERSION 4.0 

Create one menu system to run all your pro- 
grams. batch files and DOS commands. 'Insu- 
lates* niwioes: many options lor power usera. On- 
screen help, pasMord protection, user-defined 
prompts. Written in assembler. 16K size. Over 
7, OX satisfied users. Money back guarantee. $46 
4-$4S/H.chk/V1SA/MC 



MACEE BfTBmSES 

MAGEE ENTERPRISES 
6577 Peachtree Industrial BM.. Dept. M9 
Norcross, GA 30092-37g6/USA 
404-446-6611 


SUPER UTILITY V2il 

increase the speed of PC/XT/AT by 200-286%. 
Recover lost lies. Edit disk, etc Add security to 
all type olltes. Tests Analyze disk drives, and 
rnuch more. Vtolo iust Me Mac (Pop-up menus/ 
screen/windows/help/etc.) $7-DetnoOisk. 
$49.95 ea. $69.95 Not protected. $3-Shipping/ 
HVISA/MC/Check. 

SOFTECHNICS 

3212 Beacon Am. South Dept. PC103 
Seattle. Washmgton 96144 
1-(206)72}49X 


POP-DOWN DATA— 2.S4" 

Attn Sktekick owners. See data when you need 
1 Conversion factors, steam tU & oeriodc chart 
data, pipe & tubing deni data, area codes by 
states or num. order. Rqis Sidelkx. Also steam 
data In DIf lormat & $jm[4ified formulae for use 
in TKlSafver, spreadsheets, or your orog. m PC. 
jr.1disk.$2(HS3s&h. 

MAJORMICRO 
RO. Box 972 
Oriand Park. 11.60462 


DISK ACCELERATOR 

DiskCache speeds up your hard disk access by 
leeping freqiendy used sectors in rrwinory. Su- 
perior to RAMDISK; trareparenL RexUe. config- 
urable, no hardware changes. RAM, EMS, and 
AT extended memory versions md. Not copy 
protected. VISA, MC volume discounts, no PC's 
without prior approval. $37.X 
0ATAM0RP14CSLTD. 

P.0.BOX620 

StittsviHe. Ontario, Canada KOA 3GO 
Or caU (613)636-2670 


DISK UPGRADE BIOS FOR ATt 

DU6-14 overrides AT Drive Table to allow any 
compatible drive to be attached and tuly used 
on the standard AT controler. Two ROMs plug 
into empty sockds on system board, includes 
complete Set-Up routine and fow-level fonnat 
tadfily. Works with UMX. XENK. other OS and 
networks. $95 + $3 shpg. CA tax. 



GOLDEN 6(W SYSTEMS 
2870 Fifth Awenue, Suite 201 
San Diego, CA 92103 
619-296-9349 


REPEAT PERFORMANCE* 

SPEEDS UP BM PC KEYBCMRD to alow HKH 
SPEED TYPING ... 30% greater productivity. AC- 
CELERATES CURSOR movement/editing/ 
sodiing. Ybu set adjustable repeat speed and 
delay. SKD SQUELCH* feature STOPS cursor 
& scroliing INSTANTLY when key is released. 
Less than 2k resident. WARNING ADDICTIVEI 
IBM PC/XT/AT compat. $ back guar. $39.95 -f 
$5p&h.Yisa/MC/AMX/CK. 

SITE LICENSING from 2nd copy! 




POPULAR DEMAND, INC. 
62 South 1025 East 
Undon.UT 64062 
(801)7890101 


SOFTWARE 

WORD 

PROCESSING 

MAXTHINK— EDITDRS’ CHOICEI 

Comparison reviews PC-Magazine, PC-World, 
PC-VWek, and Byte say MaxThink is todays most 
powerful text/ouUlne processor. Faster for w- 
gantzing ideas and actions— finks to all word 
processors. Easy to team and use with on-fine 
screen helps. Invaluable to writers, managers, 
planners, consultants. thinl«er$. $89 
MAXTHINK OEA/OUTUNE PROCESSOR 
230 Crocker AMnue #2 
Piedmont, CA 94610 
(800) 227-1590 (US) 6X 642-3(06 (CA) 


WORD IMAGE 

The WP/edtor for youl Key macros, command 
or menu driven, undelete, ful color, math, mail 
merge. DOS shell, edtts 4 large files, batch Mes. 
extensive search/teplace options, help, al print- 
ers. indexed manual with tutorid, PLUS MUCH 
MORE. Needs 384K. PCDOS 204-. and 2 drives. 
$65.X+$5S&H.30^tral. 

SOFTWARE IDEOLOGY 
P.O.Box 305 
Brooklyn, N.Y. 11204 
(718)236-3876 


PC-WRITE NEW VERSKfN 2.61 

New In 2.6: automatic reformatting, optional 
menus, more on-screen help. LaserJet * sup- 
port. wonderful new manual. MaUmarge, ma- 
cros, spit screen, over 2X printers. Try dbkette 
with fuN software/quich guide $10. Rksfot for 
wordbound manual, support/update/news- 
tetter $75. Shareware: OK to copy & share. 
Yoa/MC 
QUICXSOFT 
219 Fist North #22(C 
Seattle, WASeiX 
(206)262-0452 
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■ BLUEBOOK 


PROINDEX 

Naed an index for the back of a thesis, book, 
software manual, or r^nrt? Takes any word 
processed document and a reference Hk. cre- 
ates an index. Selectable pags/iie refereiKes. 
case sensitivity, interactive/batch, handles 
ASCI, MvdStar. & 6 bit data. S89.95 includes 
disk, manual. & shipping. ViSA/MC 
amc CONSULTING. MC. 

4N899 West Mary Otfve 
SI Charles, mnois 60174 
312-377-3520 


MYWORDIISJUOT$35 

Emulates w$. Full-teatured. hi screen word 
processor lor CM PC/XT/AT /jr or companies. 
WbrdiMap: search/replace: block ops; headers 
& footers; sort; adds row/column; calculator; 
macros; merge^print; quick prkiL 256 CHARS. 
Alows cokx & custornbing 100 + ops; wool lose 
text utilities; translate ws ies to ASQI or back. 
Help screen; printed manual (index/table of 
comenls); uiy supported Source add $35 DOS 
1.1-30. 126K. 1 drive, use any printer. 30 day 
money-back guaranM 
TXTSOnWAREMa 
34069 Hainesvile Road 
Round Lake. L 60073 
(312)22»)e32 


THE IDEA UDRARIAN 

Writers, researchers, al creative workers; get 
orgnzed SIXMBfOTEr Type & edi notes 
of up to 10 RAGES & 100 keywords each. Pow- 
erful gkibal operations on Iwywords; tianslw tsd 
to & from rnost word processors; btOMse tvouf^ 
a set of notes; context-sensitive help, bitorial & 
reference manual. Not copy protected. 30 day 
mon^-backguarantee. $66^5 + S5 s/h. Check/ 
VISA/MC 

I ■ I UakwSqnrrMft 



UNKMSQIIAREWARE 

265 Washington Sl/PO Box 228 

Somervle.MA 02143 

(617) 623-3023/800-334-0654 Ext. 583 


FORMATH* TEXT FORMATTER 

For technical texts. Sizes & places equations, 
matrices, ratios, integrals, big symbols, foot- 
notes. Macros, multiple fonts. 156 Greek/malh 
symbols. Automatic hyphenation, section/ 
equation/reference nurnbering, indexes, taM 
conterks. Ool-nwbix, dNsywheel. laser printers, 
plan/graphics montkirs. $400. $50 for demo. 


s 

SB] 




kBI 


PC-OUTLINE— EDITOR’S CHOICE! 

SUPER-OUTUNER! New. FasL Memory 
derrt option (65k), Aulo-nutnbering. Nine 
Hries/Windows. Pul-down menus. Adva 
editing, Hide/Unhide any portion. Chosr 
many over al comp^n. Shareware. 
Manual. Support $54.95. 

SOFTWORKS DEVELOPMENT 
750 StiemnRd. Suite 142 
Mountain View. CA 94043 
800-53$«57 ext 844 (visaJiil/C only) 
800^-3470 ext 844 fnCA) 
415-962^1279 hlo. PC's. Support 


SHANTHA SOFTWARE. M& 
S0West97thSt.flooml1N 
New VorkCNy 10025 
212-222-7647 

Touch-tone ToH-free 950-1(]e8-wait FORMATH 


Subscribe to PC Magazini 
and save 65% 




You’ll receive in-depth and compre- 
hensive product evaluations and compar- 
ative hardware and software evaluations 
from PC Labs, the publishing industry’s 
(mly testing laboratory. 

You’ll receive new applications, 
power tips and special reports designed to 
add more power and flexibility to your 
IBM/MS DOS-standard system. 

And you’ll network with other users 
and discover routines and techniques 
that can save you time and money. 

Subscribe to PC Magazine today! 
Send tlie coupon to: PC Magazine • 

P.O. Box 2443 • Boulder, Colorado 80322 
or call Tbll-Pree: 1-800-852-5200 now! 


8ZOHZ 

l6Sj send me PC Magazine for: 

□ 22 issues (one year) for $24.97. Save 62% ! 

□ 44 issues for only $44.97. Save 65% ! 

Saving.s ba.sed on annual single-c<ipy price of S64.9<). 

Mr. Mrs. Ms 


plea<<e print full name 


Company_ 
Address 


_State_ 


_Zip_ 


City 

Add $ 15 per year for jKistage out.side l.'SA, US currency only. 

Plea.se allow up to 60 day.s for delivery of first issue. Ifasic annual subscription price i.s 
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SERVICE 


CARD 


READER 



INR*MATKM 


Of all the products advertised in this issue 
of PC Magazine, there are dozens you’d 
probably like to know more about. Hand- 
fuls you might be interested in buying. 

Now you can have pertinent, compre- 
hensive information about these prod- 
ucts right at your fingertips, and it won’t 
cost you anything. Only a minute of 
your time. 

The manufacturers and distributors of 
these products have colorful and infor- 
mative literature available. It you’re inter- 
ested in receiving these brochures. PC’s 
Reader Service Program can help. 

Simply follow the instructions 
described below and PC will forward your 
requests tor information to the appro- 
priate advertisers. Before 
you know it. you’li have a 
complete and handy 
product reference file. 

While you are looking 
through rc Magazine 
take advantage of this 
handy flip-open card to 
circle the numbers as you see products 
that interest you. 


Getting free information about 
products advertised or mentioned in 
this issue of PC is as easy as 1-2-3. 

I Each ad in the magazine includes a 
reader service number. (These num- 
■ bers are repeated on the advertiser 
index, as well.) If you'd like more informa- 
tion about the product or products 
described in a particular ad or feature, cir- 
cle the corresponding number on the 
attached card. 

Fill in your name and address in the 
space provided. Please: only one 
card per person. 

Mail the card today . . . it's postage 
paid. And watch your information 
file begin to grow. 


NOTE: This card is to be used for product 
inforrnation or subscriptions only Editoriai 
inquiries should be directed to PC Moga- 
zine. One Park Avenue. New York. NY 10016. 

Now is also an ideal lime to become a 
PC subscriber. See the bock of this cord lor 
details about our special offer for new 
subscribers. 





IF YOU AREA 
PROFESSIONAL PC 
USER... 


Now you can receive one year (22 issues) of 
PC Magazine for oniy S2197— save 66% off 
the single copy prlcel 

The money PC wiii heip you save wiii 
cover the cost of your subscription more than 
ten times over! 

How? 


IF YOU SEE THE 
PC AS AN INVESTMENT 
OR IMPORTANT 
BUSINESS TOOL... 

IF YOU WANT TO 
MAXIMIZE YOUR PC 
PRODUCTIVITY... 

HERE IS A SPECIAL 
OFFER YOU WON’T WANT 
TO MISS! 


in PC Magazine. youTi find in-depth and 
thorough product reviews that wiii heip you 
make informed and appropriate buying 
decisions. 

You'ii iearn about innovative appiica- 
tions . . . project management, communica- 
tions and graphics . . . and how to put them to 
use on your PC. 

You'ii hear industry news first-hand, and 
how forward-thinking professionals are using 
their PCs to further their business goals. 

What's more, you get all this information 
every two weeks, giving you a decided 
edge over colleagues who rely on a monthly 
publication. 

Your subscription to PC is your guarantee 
of fhe most up-to-date and comprehensive 
coverage of innovations and applications 
that will help you maximize the performance 
of your PC. 

So don’t miss out. Act now on PC’s special 
offer and get one year (22 issues) for only 
$21.97. Fill out the attached reader senrice 
card and check the subscription box. Or, 
call toll free. 1-800-852-5200. 




The new PC source you 
can depend on. 


Low Prices. 

Corporate Marketing, Inc. offers the 
most competitive prices you can find. We 
maintain a multi-million dollar inventory 
of the most demanded products for your 
data processing and information services 
departments. 

Fast Delivery. 

Our large inventory allows same day 
shipping assuring you fast delivery. All 
items are readily available in local 
warehouses. We provide overnight 
service for emergencies. 

Professional Support. 

You don't need to join a club to get our 
low prices and expert, prompt service. 
Our factory trained support technicians 
will assist you in your company’s 
purchase and provide after sale support. 
Corporate Marketing, Inc. has put 
together a team of experts to service 
your account. We will establish an open 
account status for your company, and 
we'll coordinate multiple location 
shipments. 

Corporate Accounts 
Program. 

As a major corporate supplier of 
computer equipment we specialize in 
large account purchases. Corporate P.O.'s 
accepted with approved credit. For fur- 
ther information please contact our 
Large Account Sales Manager - 
Aaron J. Shapiro. 

Terms and Conditions 

All prices reflect a 3% cash discount. Prices and availability 
subject to change. Visa and MasterCard accepted. 


CORPORATE MARKETING INC. 

2655 Orchard Lk. Rd.. 5uite 133, Sylvan Lake. Ml 48053 
im Please rush me a FREE catalogue 
dl Please contart me regarding further 

information. Telephone (__) 


Printers 


EPSON FX-85 


$ 359.00 

EPSON FX-286 


555.00 

EPSON LQ-800 


55900 

EPSON LQ-1000 


769.00 

OKI 193 


479.00 

HP-LASERJET 


2395.00 

HP-tASERJET PLUS 


3035.00 

C-ITOHC-315 300 CPS 

655.00 

C-ITOHF-10 58CPSLO 

1275.00 

Expansion Boards 



AST-6 PACK 384K 


210.00 

AST-ADVANTAGE 128K 


379.00 

AST-PREVIEW 


230.00 

AST-RAMPAGE XT 256K 


269.00 

AST-RAMPAGE AT512K 


479.00 

AST-5251/n 


579.00 

IRMA 


819.00 

HERCULES MONO-GRAPHICS 


299.00 

HERCULES COLOR/PRINT AOAP. 


159.00 

Monitors 



AMDEK310A 


149.00 

AMDEK600 COLOR 


439.00 

AMDEK722 EGA 


519.00 

PRINCETON HX-12 


449.00 

PRINCETON HX-12E 


529.00 

PRINCETON MAX-12 MONO 


169.00 

NEC MULTISYNC 


589.00 

Hard Drives 



SEAGATE XT 20 MEG KIT 


429.00 

SEAGATE AT 30 MEG KIT 


659.00 

CORE 80 MEG HC 


CALL 

Cables & Chips 



64KSET OF 9 


13.00 

128 K PIGGYBACK SET OF 9 


39.00 

256K SET OF 9 


29.00 

PARALLEL PRINT CABLES 6 FT 


25.00 

PARALLEL PRINT CABLES 10 FT 


30.00 

MODEM CABLES 


33.00 

AT 9 PIN SERIAL ADAPT. CABLE 


30.00 

Modems 



HAYES 1200B W/SMARTCOM 


359.00 

HAYES 2400B W/SMARTCOM 


539.00 

Tape Backups 



IRWIN AT 20 MEG INTERNAL 


600.00 

IRWIN XT 10 MEG INTERNAL 


479.00 

TECMAR QUICK 60 EXTERNAL 

Diskettes 


1529.00 

POLAROID DS/DD 


19.00 

MAXELL DS/HD AT 


39.00 

DISK HEAD CLEANING KIT 


15.00 

IBM ASCII Display 

Stations 


3161-11 $549.00 

3163-12 

$ 759.00 

3161-12 599.00 

3164-11 

999 99 

3163-11 699.99 

3164-12 

1099.00 

Name 

Company 

Title 


Address 

City 

State 

Zip 


Or call TOLLFREE 1-800-345-2292 | 


CORPORA TE MARKETING INC. ^ - 800 - 345-2292 


2655 Orchard Lake Rd., Suite 133, Sylvan Lake, Ml 48053 


QRCLE 166 ON READER SERVICE CARD 





LIPS 10 is emerging as the champion in Laser Image 
Printing Systems. As a second-generation printer, it 
beats all contenders to the punch. In value, as well as in 
performance. 



It gives you a 10 page per minute print 
speed. That’s 25% faster performance than 
the 8-count of first generation laser printers. 
Want endurance? It delivers up to 600,000 
pages during its long life cycle — 300,000 
more than any challenger. That means, 
you can count on its low cost of ownership. 
LIPS 10 goes the distance. It’s made to print 
15,000 pages per month, surpassing the 
3,000 p 2 iges per month of its competitors. 


c«rjBMm4is 

msvciwTsimmpjssnuAnmTm. 


You also get the style you’re looking for. A big round of 
fonts and graphics. And PC software compatibility that 
lets it take on the most popular systems. Plus, a smart 
panel that features a 40-character English text LCD 
display for ease of use. 


2505 McCabe Way Irvine, CA 92714 The LIPS 10 laser printer. Compared to all others, it’s 

Telephone: (714) 660-1421 (800)624-2516 clearly the champion. 
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PRODUCTIVITY 


■ CHARLES PETZOLD 


PC TUTOR 



Here are two commands you can create from DEBUG scripts to make an Epson printer 
output its graphics horizontally rather than sideways. Also, insights into interrupts. 


TURNING GRAPHICS RIGHT SIDE UP 

I’ve been generating high-resolution 
graphics images from BASICA by setting 
the mcxle with SCREEN 2 and printing the 
screen with the PC-DOS GRAPHICS pro- 
gram loaded. Blit GRAPHICS prints high- 
resolution graphs sideways, and this is not 
appropriate for my application. I tried gen- 
erating the screen images sideways, so 
they’d come out right side up on the print- 
er, but 1 encountered another set of prob- 
lems when 1 did that. Is there any answer to 
this problem? Surely the Epson printers 
have enough resolution to print graphics 
right side up. 

Paul Cottrell 

Stony Brook, New York 

The problem is not the resolution of the 
printer. The problem is approximating the 
4:3 aspect ratio you see on your screen. 
Epson graphics (as implemented in the 
IBM Graphics Printer, for example) are, 
for practical purposes, limited to 72 dots 
per inch (dpi) vertical resolution. The 
three available printer graphics modes 
can print 480, 960. or ! ,920 dots across 
anS-inchpage. These correspond, respec- 
tively, to 60, 120, and 240 dots per inch 
horizontal resolution. The 60-dpi mode is 
not wide enough for the 640 horizontal 
dots of the hi-res screen. 

If you use the 120-dpi mode to dump a 
high-resolution graphics screen, you’ll 
end up with an image 5‘/.^ inches wide. But 
with the printer’s 72-dpi vertical resolu- 
tion, you’re then stuck with printing the 
200 scan lines either 2 V4 inches high, 
which will make vour circles look like wa- 


termelons, or, by doubling up the dots. SVz 
inches high, which will produce just the 
opposite effect. 

After trying out both. / decided the first 
method looked better. It's a tiny image, but 
it’s very clear and, I have to admit, kind of 
cute. The resident program to create this 
alternative high-resolution graphics 
screen dump is shown in Figure I in the 
form of a DEBUG script file. You can use 
this to create HIGRAF-S.COM (the "S" 
stands for "small”). First type the lines 
shown in Figure I into a file called Hl- 
GRAF-S.SCR. You don't need to type the 
semicolons or any of the comments after 
them. Then run 

DEBUG <HIGRAF-S.SCR 

This will create HIGRAF-S.COM. You 
can then execute HIGRAF-S from the DOS 
command level or put it in your AUTOEX- 
EC.BAT file. Make sure it's executed after 
the GRAPHICS command. The image that 
HIGRAF-S prints is indented 12 spaces, so 
it's centered on an S'/z-inch page. 

The 240 horizontal dpi graphics mode 
prints 1,920 dots across an 8-inch page. 
This is exactly three times the dot width of 
a high-resolution display. Since this 
graphics mode can only print every' third 
dot, it seems ideal for your purpose. By 
doubling up the vertical dots, you can cre- 
ate an image 8 inches wide by SVz inches 
high, which is fairly close to the 4:3 aspect 
ratio of the screen . 

A program called HIGRAF-L ("L” for 
‘ ’large”) to print high-resolution graphics 
in this mode is shown in Figure 2. Since 
each line of graphics is e.xactly 8 inches 


N HIGRAP-S.COM 
A 


JNP 

B1B2 

} jap INITIALISE 

EH 


DB 

«2,ID,SA 


oe 

B9,09.2f , 

20, 21, 20, IB, 4C, 81, 12 

OB 

B3,1B,4A, 

18 

PUSH 

AX 

1 new interrupt 5 

PUSH 

BX 


PUSH 

DS 


MOV 

AH, IP 

} check video mode 

INT 

10 


CMP 

AL,I6 


JNX 

I12P 

} skip if not € 

NOV 

AX.IISI 


MOV 

DS,AX 

t see if prtec in 

CMP 

BYTE JTR 

[0000), 01 t progreea 

JNt 

1137 

t print if not 

POP 

DS 


POP 

BX 


POP 

esi 

AX 


JMP 

FAR [1103] t old interrupt S 

MOV 

BYTE PTR 

[1000], 01 f now doing it 

STI 


t enable interrupts 

PUSH 

CX 

PUSH 

OX 


MOV 

BX,I107 

1 initial string 

CALL 

0189 

} call PRINTSTRINC 

SUB 

DX.DX 

t tero row 

MOV 

BX,010A 

t string for row 

CALL 

0189 

) call PRINTSTRING 

SUB 

CX,CX 

1 xero coluBn 

MOV 

Bx,0e00 

; bytes to read 

MOV 

AH, 00 

; read dot 

INT 

10 



AL,1 

1 Bove into carry 

NOP 


} CMC for non-inverse 

RCL 

BL,1 

1 collect bit 

INC 

DX 

1 next row 

DEC 

BH 


JNI 

0152 

; dot loop 

MOV 

AL,BL 

; bits to print 

CALL 

1198 

; call PRINT 

SUB 

DX,4-08 

1 back 8 rows 

INC 

CX 

1 next colusn 

CMP 

CX,0280 

I see if 640 

JB 

014F 

t coluan loop 

MOV 

BX,B114 

; end of row 

CALL 

1189 

1 call PRINTSTRING 

ADD 

Dx,+0e 

t new 6 rows 

CMP 

Dx,0ece 

f see if 201 

JB 

0147 

1 row loop 

MOV 

BYTE PTI 

[0010] ,00 

FOP 

DX 

} all done 

POP 

CX 


POP 

DS 


POP 

BX 


POP 

IRET 

AX 

(Figure t ermtinuts) 


Figure 1 : Use this HIGRAF-S. SCR file with 
DEBUG to create a new high-resolution print 


.screen program. 
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GetaGrip 
on Assembly 
Language. 


The award winning 
Visible Computer: 



The Visible Computer is a book and software 
combination for mastering the elusive skills of 
assembly language. 

lt'$ an animated simulation of the PC's 
microprocessor that lets you see with your own 
eyes how assembly language works. You’ll be 
using it as a debugging tool for years to come. 

Ifs a tutorial. A lot of people think the 350 
page manual is the best took on assembly 
language ever written. 

It's 45 demonstration programs you'll execute 
with the simulator, from simple register loads 
to advanced programs that manipulate 
interrupts and perform file I/O. 

• Applies to all 86 family processors, including 
80186 and 80286. 

• PC Tech Journal “Program of the Month.” 


$49.9i 


Copy Protected 


.9S/ 


Unprotected 


The Visible Computer for IBM PC/XT/AT and tnie 
compaliblea. If your dealer doesn't have it. order direct: 
Software Masters. 2714 Pinfeather. Bryan, TX. 77801. 
(409) 822-9490. Please include S3.U0 shipping. 

Bank cards accepted. 



JVC takes you tnstde the 
processor as it executes programs. 


Softwuare Masters 


PRODUCTIVITY 

■ PC TUTOR 


CSi 


f PRINTSTRING I 

NOV 

CL/ [BX] 

; in BX 

SUB 

CR/CB 


INC 

BX 


CSt 

NOV 

AL/ [BXl 


CALL 

0198 

1 call PRINT 

LOOP 

018B 


RET 

PUSH 

AX 

t PRINT: 

PUSH 

DX 

r in AL 

SUB 

DX,OX 


SUB 

AH/AB 


INT 

17 


TEST 

AU/29 

1 see if error 

POP 

DX 


POP 

AX 


Jl 

01 Bl 


NOV 

BYTE PTR 

:ee00] ,FP 

ADD 

SP/+02 


JNP 

0163 

; error exit 

RET 

NOV 

AX, 3505 

1 INITIALISE: 

INT 

21 


NOV 

(0103] ,BX 

; save old int 5 

NOV 

[0105] ,ES 


NOV 

DX,0118 

t set new int 5 

NOV 

AX, 2505 


INT 

21 


NOV 

OX,01B2 

} terninate and 

INT 

27 

; reaain resident 

R CX 
CC 

N 

0 


(Figure 1 ends) 


acnm . the program relies on the printer to 
do a carriage return and line feed at the 
end of each line. Becau.se of this, the pro- 
gram will not work on a wide-carriage 
printer. 

These two programs are not optimized 
for .speed, as is the PC-DOS GRAPHICS 
program, so they may be a little slower. 
GRAPHICS (at least in the mf>re recent 
DOS versions) checks if each line has any 
printable graphics data and skips the line 
if it doesn't. The HIGRAF programs will 
just keep shoveling zeros out to the printer 
on blank lines. 

Both HIGRAF-S and HIGRAF-L will 
print a negative image: that is. the white- 
on-black of the screen will be translated to 
black-on-white on the paper. This is nor- 
mal. If you d prefer the images to he print- 
ed as they appear on the screen, change 
the NOP in each script file to a CMC. 

Aa’ you can see. the logic to translate 
screen graphics to printer graphics is not 
comple.x. (It took me only about .six or sev- 
en tries before I got it right.) If you’re pro- 
gramming in BASIC A. you can also write 
your own graphics screen dump routines, 
u.sing the POINT and PRINT commands. 
Remember to use a WIDTH "LPT!:". 255 
to prevent line-folding in the middle of a 
stream of graphics bytes. 


Figure 2: HIGRAF-L (at right) prints a high- 
re.solution screen 8 inches wide right side up. 


N HIGRAP-L.CON 

A 



JMP 

IIBA 

} lap INITIALISE 

W 

01,00 


m 

0S,IO,0A 

iB,33,ia 

i» 

04,1B,SA, 

91,07 

DB 

03,18,33 

24 

rasB 

AX 

r new Interrupt S 

PUSH 

BX 


PUSH 

DS 


MOV 

AH, IP 

} check video node 

INT 

10 


CMP 

AL,06 


JNS 

I13D 

t akip If not 6 

MOV 

AX.I0S0 


MOV 

DS,AX 

t see if prtsc in 

CMP 

BYTE PTR 

[0000], 01 : pcogieee 

JN2 

1135 

} print if not 

FOP 

DS 


POP 

BX 


POP 

AX 


CS( 



JNP 

FAR (0103] I old Interrupt 5 

NOV 

BYTE FTR 

(•00f] ,01 i now doing it 

STI 


t enable interrupts 

PUSH 

CX 


PUSH 

OX 


MOV 

BX,0107 

1 Initial string 

CALL 

0191 

t call PRINTSTRING 

SUB 

OX, OX 

: aero row 

NOV 

BX,010O 

} string for row 

CALL 

0191 

t call FRXNTSTRtNC 

SUB 

CX,CX 

: sero coluan 

MOV 

BX,0400 

1 bytes to read 

NOV 

AH,0D 

t read dot 

XNT 

10 


SBR 

AL.l 

t Move into carry 

NOP 


1 CMC for non-inveree 

LAHP 


1 save bit 

RCL 

BL,1 

1 collect bit 

SAHF 


: get back bit 

RO. 

BL,1 

t collect bit 

INC 

DX 

I neat row 

DEC 

BH 


JNZ 

01S0 

1 dot loop 

MOV 

AL,BL 

1 bits to print 

CALL 

01A0 

t call PRINT 

CALL 

01A0 


CALL 

01A0 


SUB 

DX,‘f04 

f back 4 rows 

INC 

CX 

t next coluen 

CMP 

CX,0280 

1 see if 640 

JB 

0140 

1 eolian loop 

ADO 

DX,-«-04 

1 new 4 rows 

CMP 

DX,I0C8 

$ see if 200 

JB 

0145 

} row loop 

MOV 

BX,0112 

t eait string 

CALL 

0191 

1 call PRINTSTRING 

NOV 

BYTE PTR 

(00001 ,00 

POP 

DX 

1 all done 

POP 

CX 


POP 

DS 


POP 

BX 


POP 

AX 


IRET 



CSt 



NOV 

CL, (BX] 

t PRINTSTRING 1 

SUB 

CH,CB 

t In BX 

INC 

BX 


CS: 



NOV 

AL, {BX} 


CALL 

01A0 


LOOP 

0196 

t call PRINT 

RET 



PUSH 

AX 


PUSH 

DX 

: PRINT: 

SUB 

DX,OX 

i in AL 

SUB 

AH.AB 


INT 

17 


TEST 

AH, 29 


POP 

DX 

} see if error 

POP 

AX 


JS 

01 B9 


NOV 

BYTE PTP 

11000] ,FP 

ADO 

SP,+02 


JNP 

0188 

: error exit 

RET 



NOV 

AX, 3505 

1 INITIALISE: 

INT 

21 


MOV 

(0103). BX 1 save old int 5 

NOV 

(01051 .ES 

NOV 

DX,0116 

f set new Int 5 

NOV 

AX, 2505 


INT 

21 


NOV 

DX,01BA 

: terainate and 

INT 

27 

r reaain resident 

R CX 



D4 



W 



Q 
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P R O D L' C T I V n 

■ PC TUTOR 


Intniducing 
XyWrite III. 
The word 
processor that 
defines a new 
standard of 
performance. 



If you're a word processor user with a 
heavy work load, you need a package 
that gets the job done on time. 

Now there's a fast, powerful, easy-to- 
use package that virtually eliminates 
productivity bottlenecks. It's a package 
that's so flexible and so well supported 
that it can be your personal and cor- 
porate standard. 

It's the new XyWrite III. with more 
than 475 features and functions. Such 
as multiple file search, sorted directo- 
ries, and on-line reference manual. 
Totally redefinable keyboard, outline 
numbering, foreign languages, mail- 
merge. indexing and footnotes. There's 
also automatic syllable wrapping at 
line width or tab columns, full propor- 
tional printing and see-what-you-print 
display. You can have up to 9 windows 
and even use memory resident pro- 
grams in XyWrite III. 

Give us a call at (61 7) 275-4439 for 
more information or send $7.00 for a 
demo disk.You'll discover 
how XyWrite III sets a new standard of 
performance. ONLY $395.00 plus 
shipping. MC and VISA accepted. 

XyQuest .o e 

P.O. Box 372, Bedford. MA 01730. 
•Requires IBM PC, XT, AT or compatible 
hardware with 256K memory. 
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RETURMNG FROM INTERRUPTS 

In disa.s.sembling some BIOS routines. I 
found several places where a RETF 2 in- 
struction is used to return control to the 
calling program. What is the difference be- 
tween this and a simple IRET'.’ Why would 
one be u.sed instead of the other',’ 

The rea.son I want to know is that I've 
been working on a program that needs to 
jump to the BIOS addresses instead of exe- 
cuting an interrupt. How docs the stack 
work with INT and CALL instructions'? 

Steve Abrams 

San Franci.sco, California 

When an INT insiruelion is executed, the 
microprocessor pushes the Jla^s on the 
slack first, followed by the CS (Code Seg- 
menl) register, followed by the IP (Instruc- 
tion Pointer). Then it, jumps to the begin- 
ning of the interrupt routine. An IRET at 
the end of the interrupt routine pops IP, 


■ It’s helpful when 
working with tricky stack 
operations to draw little 
diagrams of what the 
stack looks like. It’s 
crude, but it works. 

then CS, then the flags. The RETF 2 in- 
struetion, however, pops IP and CS, and 
then adds 2 to the stack pointer, effectively 
skipping over the flags and leaving the 
stack in the same state as an IRET. (Al- 
though you’ll see "RETF” in DEBUG, 
you cant use this mnemonic with an as- 
sembler. You must use a regular RET with- 
in a far procedure instead.) 

Both IRET and RETF 2 cause the .stack 
to be left in the .same state, but they are ob- 
viously different. IRET restores the state of 
the flags as they were when the INT in- 
struction was executed. The RETF 2 re- 
turns the stale of the flags as they are at the 
end of the interrupt prwedure. RETF 2 is 
often u.sed when the interrupt routine must 
return a status code through the Carry flag 


(as with Interrupt I3h) or via the Tjero flag 
(as with Interrupt I6h). If these routines 
used an IRET. that status code would be 
lost. 

You must also remember tltat hardware 
interrupts are disabled by an INT instruc- 
tion. An interrupt procedure that returns 
with a RETF 2 should enable interrupts 
with an STI command before returning. An 
interrupt priKedure must not do what In- 
terrupt I5h does in the PC-XT BIOS. That 
causes interrupts to be disabled after the 
return. 

You can .simulate an INT instruction in 
your own programs by pushing the flags 
on the .stack with a PUSHF and then exe- 
cuting a far CALL to the interrupt address. 
The IRET or a far RET 2 at the end of the 
interrupt proc edure will return to the ad- 
dress following your CALL. Many of the 
resident programs in PC Magazine'^ Pro- 
gramminglUtilities column use this ap- 
prixu'h. 

Alternatively, you could simulate an 
INT by pu.shing the flags, followed by the 
segment and offset address values for the 
return address, and then do a far JMP. 
This is handy when you want the interrupt 
procedure to return .somewhere other than 
the ne.xt instruction after it's done. Or you 
could push the flags, followed by the seg- 
ment and offset values of the address to 
which you want to return, followed by the 
segment and offset values of the interrupt 
routine, and then execute a far RET. This 
is useful if you have all these values in the 
registers and don't want to store them in 
memory. 

The IBM Macro Assembler manuals 
(and Intel's dcKumentation of the 8088 and 
80286 instruction sets) have full details of 
slack operations for each instruction that 
affects the .stack. T ve often found it helpful 
when working with tricky stack operations 
to draw little diagrams (using pen and pa- 
per) of what the stack looks like and where 
the stack pointer is pointing at every step of 
a given sequence of instructions. It's 
crude, but it works. 


ASK THE TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue. New York. NY 10016. [i^ 
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80386 ST 


Retd Upgradable As Soon As Ibe 


Is Available Fram knel 


ST/286-1? 


* 995 . 


MOTHER 
BOARD 

ST for Superior T(*ehnologv 

10 MHz 

One Year 
Warranty /^oinst 
Manutacluters Defects 

Standard with Intel 80286 

Optional Upgrade Id Intel 80386 12 MHz 

Up to 640K Ram on Board OPTIONAL 

Clock/Calendar with Battery Back-up 

Complete with Drognostic and Enhanced Set-up Sollwaie 

Documentation Included 

Rls XT and AT Coses 

Supports AT ond XT Boords 

Runs All Major Software Written 

For the IBM PC, PC/XT ond PC/AT 

Available tor Immediate Dellvety 

Mode in the U.SA 


CCI ST/286-12 ■ 

ST for Superior Technologt' 

^ 995 . 

One Year 
Warranty Against 
Manufacturers Defects 



10 MHz 
Standard 


Available for Immediate Delivery 
12 MHz 
OPTIONAL 

INCLUDES: ST/286-1 2 ” Mother Board, 640K of Ram, 1 .2 
Meg Floppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Card, AT Keyboard, 1 92 Watt Power 
Supply, Clock/Calendar with Battery Back-up, Intel 80286 
Processor, Diagnostic and Enhanced Set-up Software, 
Documentation. 


HARD DISKS 


20 MEG SEAGATE KIT for XT 

Wsslem Dig. OontToller, Cables, Software, 
Mountng Hardware 

30 MEG SEAGATE KIT for XT 

Adaptec Controller, cables, Sallware, 
Mounting Hardware 

20 MEG SEAGATE for AT 

40 MS Voice Coil, Cables and Ralls 

30 MEG SEAGATE tor AT 

40 MS Voice Coll, Cobles and Ralls 

40 MEG SEAGATE lor AT 

40 MS Voice Coll, Cables and Roils 

60 MEG PRIAM for AT 

28 MS Voice Coil, Cables and Rails 

86 MEG TOSHIBA tor AT 

23 MS Voice Coil, Cobles and Roils 


H45 

*505 

*569 

S675 

*799 

*1475 

*1695 


CCI ST/286 

ST for Superior Technolog> 

* 1495 . 



One Year 
Warranty Against 
Manufacturers Defects 


Available for Immediate Delivery 

8 MHz 0 Wail Stales 
Norton Utility Rating of 9.2 
INCLUDES: ST/286''' Mother Board, 1 Meg of Ram, 1.2 
Meg Floppy Drive, Western Digital Combined Hoppy and 
Hard Disk Controller Card, AT Keyboard, 220 Walt Power 
Supply, Clock/Calendar with Battery Back-up, 80286 Pro- 
cessor, Documentation. 


No charge lor UPS ground 
shipping No surcharge for 
MasterCard or Visa Add 5% 
sates tax if a Florida resident 
Warranty work requires proof 
of purchase and return 
authorization number 
Merchandise returned for 
credits subject to a 15% 
restocking fee 


mPJTER CLfiSSiHEDS, 

Soles Oolis Outside Rondo 1-800-331-5150 
1 7830 Skile Rood 9 • Miami, Rorida 331 62 
Soles Oolis From Anywhere in Oounliy (305) 651-5853 
Technicol Support Oolis (305) 651 -0073 - Telex 51 (V600-7725 


Intel. Hercules. Atronics. Western 
Digital. Seagate. Pnam and Toshiba 
are trademarks of their respective 
companies IBM. PC, IBM XT, IBM 
AT are trademarks of IBM 
Corporation Some quantities may 
be limited Computer classifieds 
reserves the right to substitute 
equivalent items All prices are 
subject to change without notice 
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ENORTON 

GOMMUNDER 



Coming up 



New from Peter Norton. 


TEXT AND GRAPHICS SCANNERS 

Scanners are making the transition from a 
futuristic technology to an indispensable 
peripheral. The latest releases merge text 
and graphics technology into one unit that 
can read just about anything you care to 
scan — one even reads proportionally 
spaced type. 


THE QUICK AND EASY HARD DISK MANAGER. 
LETS YOU TAKE CHARGE OF YOUR COMPUTER. 


Call or write for free brochure. Program available 
direct for $75 from Peter Norton Computing, Inc., 2210 
Wilshire Boulevard, Santa Monica, CA 90403. 213-453-2361. 


TW Nbim ConuMitatr* n • rndtwrk e< Nvr N«nn Canpunn^ lac « IMC N«r NonMi Cmpurint 


THEl^m CAPACITY 

“OPYOfiRIBM 
PERSONAL COMPUTER ^ 

PC‘XTRA ^ 

• DIIECT EXTEIISIM OF K lUI 

• n lOmMIE COMOES 

• DO HAMWAOE M0DIF1CATI0II 

• STTUII tORtllTEIT WITH IIM 

Add all those special options you've been wantinp 
wittiout worrying about hllino piug-in and 



*549 F.O.B. SANTA ANA 


■CALIFORNIA RESIDENTS ADO 6% SALES TAX 


PC HORIZONS, INC. 

1701 E. Edinger 
Suite A6, 

Santa Ana, CA 92705 
(714) 953-5396 
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9-TRACK MAG. TAPE 
SUBSYSTEM FOR THE 
IBM PC/XT/AT 



For information interchange, 
backup and archival storage. IBEX 
offers a 9-track. IBM format- 
compatible W magnetic tape 
subsystem for the IBM PC. 
featuring; 

■ 42 M-Bytes on a single reel. 

■ IBM format 1600 cpI. 

■ Software for PC-DOS, MS-DOS. 

Write, phone or TWX for information 


IBEX 


IBEX COAAPUTER CORR 

20741 Marina St.. Chatsworth, CA 9iai1 
(818) 709-8100 TWX: 910-493-2071 
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VOICE TECHNOLOGY Voice recog- 
nition and speech synthesis have found a 
congenial home on the PC expansion 
board. These products are becoming more 
affordable all the time, and their applica- 
tions for industry and business are numer- 
ous. One might even be handy in your own 
office. Jeffrey Rothfeder provides an over- 
view of voice technology and reviews five 
voice-recognition and speech-synthesis 
packages. 

THE NEWER, FASTER IBM PC AT 

With all the speedy, inexpensive AT com- 
patibles on the market, why buy a costly 
machine from IBM just to have the com- 
fort of those three familiar letters? Contrib- 
uting editor Charles Petzold looks at both 
sides of IBM's latest entry in the super- 
powered micro world. 

PinriNG YOUR BUSINESS ON THE 

MAP Interpretive and thematic maps, 
which use data to analyze the characteris- 
tics of an area, are useful tools with many 
business applications. The advent of map- 
ping software for the PC has opened up a 
quick and easy route to slick presentations. 

COBOL GENERATORS Aging CO- 
BOL has undergone a rejuvenation, thanks 
to the business community's continued 
and emphatic inve.stment in this venerable 
language, COBOL application generators 
add a friendly, high-level PC interface to 
COBOL, translating user specifications 
into source code and providing a valuable 
starting place for customized program- 
ming. Eric Bank reviews two COBOL 
generators. ES 
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/Arlington 6>mputer /Product/ 
be/t price/ on IBID PC/. . . 


IBM PC ^ 

2 Drives, 256K 

Monochrome Monitor $1349 

2 Drives. 256K. 

Color Monitor $1595 

2 Drives. 256K. w/IOMB 
^Monochrome Monitor $1699^ 


^ IBM XT 

1 Drive. 640K. 

20 MB Hard Disk, 

Monochrome Monitor $2295 

1 Drive. 640K, 

20 MB Hard Disk. 

Color Monitor $2549 

. . .and COMPAQ 

tool 

COMPAQ PORTABLE 


COMPAQ DESK PRO 

2 Drives, 256K $1595 

1 Drive, 256K w/20 MB $1999 


1 Drive. 640K w/20 MB 

Green or Amber Monitor $2275 


COMPAQ 286 


DESKTOP — 1 Drive. 256K PORTABLE — 1 Drive, 

w/30 MB. Monitor $3995 256K, 20 MB Hard Disk $3795 


give/ you the 


IBM AT ^ 

1.2 Floppy. 512K. 

20 MB Hard Disk. 

Monochrome Monitor $3249 

1.2 Floppy. 512K. 

20 MB Hard Disk, 

Color Monitor $3495 } 


DRIVES AND TAPES 


10 MB Tape Back Up $439 

20 MB Tape Back Up for AT . $549 
60 MB Tape Back Up for AT . $749 

360K Floppy for AT $115 

360K Floppy for PC/XT $ 99 

SEAGATE 

10 MB Hard Disk Kit $379 

20 MB Hard Disk Kit $419 

30 MB for AT $609 

40 MB for AT $749 




BOARDS 




HERCULES 

GRAPHICS CARD $195 

HERCULES COLOR CARD . $145 

SIGMA COLOR 400 $419 

STB EGA $299 

STB CHAUFFER $249 

QUADRAM EGA $379 

AST ADVANTAGE W/128 K . $349 

AST RAMPAGE $269 

AST RAMPAGE AT $409 

INTEL ABOVE BOARD .... CALL 
ORCHID PC TURBO 

W/DAUGHTERBOARD $499 

AST 5251-11 $569 


MODEMS 

HAYES 1200 $365 

HAYES 1200B ALONE $279 

HAYES 1200B W/SOFTWARE$335 

HAYES 2400 $565 


MONITORS 

AMDEK PRINCETON 

310A $145 MAX 12... $159 

600 $399 HX12E.... $505 

722 $505 SR 12 $565 

THOMPSON 

COLOR $349 

NEC MULTISYNC $549 


s 


★ISSUE 

HIGHLIGHTS^ 

AST 6 PACK 
PLUS 384K 

$199 

EVEREX 

THE EDGE 

$219 

NEC MULTISYNC 
MONITOR 

$549 

HeRCULES 
COMPATIBLE 
COLOR CARD 

$69 

HERCULES 
COMPATIBLE 
GRAPHICS CARD 

$105 

PRINCETON 

HX12 MONITOR 
(inci cable) 

$415 

EVEREX 300/1200 
INTERNAL MODEM 
W/SOFTWARE 

$165 

SEAGATE 
20MB KIT 

FOR PC/XT 

$419 

PC MOUSE 

W/DR. HALO II 

$104 


\ y 


SOFTWARE 


WORDPERFECT 4 1 . 

$205 

D BASE III PLUS .. 

. . $405 

WORDSTAR 2000 ... . 

$229 

FRAMEWORK 

.. $389 

WORDSTAR 2000* ... 

$279 

ENABLE 

. . $329 

WORDSTAR PRO .... 

$239 

LOTUS 123 

. . $325 

MULTIMATE 

$205 

SYMPHONY 

. . $429 

MULTIMATE ADV ... 

$245 

HARVARD TOTAL 


VOLKSWRITEH III ... 

$145 

PROJECT MGR . 

. . $255 

TURBO LIGHTENING 

$ 59 

SMARTCOM II 

.. $ 79 

R BASE 5000 

$319 

CROSSTALK 

. . $ 95 

REVELATION 

$499 

NORTON UTIL .... 

. . $ 59 






PRINTERS 


EPSON 


LX 80 . 
LX 90 . 
FX 85 . 
FX 286 

. . . $239 LQ 800 . 
...$259 LQ1000 

. . . $349 DX 20 . . 
...$499 DX35.. 

.. $519 
. . $709 
.. $319 
. . $619 


OKIDATA 


ML192 IBM 

ML193 IBM 

84 IBM 

. . $339 
. . $475 
. . $635 


TOSHIBA 


321 . 
341 ... 
351P .. 
351 P/S 

NEC 

. . $439 
. . $795 
. . $975 
. CALL 

P5 .. 

P6 .. 

P7 . . . . 

PANASONIC 

. $1149 
. . $475 
. . $595 

1091 

1092 . . 

SILVER-REED 

. $269 
. . $339 

EXP 800 

. . $669 


IBM 


PROPRINTER 

. . $409 


V y 



^mputer ^ 
Product/ Jnc. 

450 E. HIGGINS ROAD 

ELK GROVE VILLAGE, IL 60007 


FOB ORDERS A SYSTEMS QUOTES: 

800 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS CALL 312-228-6333 

Prices and Availability Subject To Change Without Notice 




472 Accounting Sotution 

149 Accounting Software 

260 Lotus Software 

* Accounting Software 

130 RoseStrflwve 


Business Took, liw. .. 

DAC Software 

H & E Computroiucs . 
James RiverGroup ... 
Rose Associates 


475 Graphics Sttftware 

318 Diagraph 

162 Personal Designer 

368 Freelance 

,201 Flowcharter 

379 Graphics Software 

493 Pn>Cad 

523 EGA Paint 


American Small Business Comp . . 
Computer Support Corporation . . . . 

COT^wlcrvisioo 

Gt^jhic Communications Inc 

Haventree Sc^tware 

Polaris 

Pn>Cad Systems Inc 

Rix Soft Works Inc 


PROJECT MANAGERS 

187 Project Planner 

370 Pop Up Desk Set Plus 

ENGINEERS/SCTENTISTS 

497 Micro Cap And Micro Logic 

506 GenericCAD 

REAL ESTATE 
265 Real Estate Genie 

OTHER PROFESSIONS 
* Desktop Publisher 

227 Desktop Publisher 

STATISTICAL SOFTWARE 
172 Get Serious 

237 Stais-2 

ARTIFICIAL INTELLIGENCE 
138 TurboPit^og 

WORD PROCESSING SOFTWARE 
174 Formworx 

513 WordPerfect 

518 XyWrile 

JdULtlFUNCnON SOFTWARE 
330 Serftstrip 

145 PuNic Domain Software 
138 Traveling Sidekick 

302 PuNic Domain And 

Multifunction 

288 Softwve Carousel 

TYPESETTING SOFTWARE 


Primavera Systems . 
Popular Programs . . . 


Spectrum Serftware . 
Geitcric Software . . . 


Crystal Bay Group . . 


Software Publishing . 
T/Maker Graphics ... 


Analytx International [ik. . 
WordPerfect CorpOTation . 
XyQuest 


Cauzin Sytems 

PC Software Interest Group . . 
Borland 


Microcom 

Softlogic Solutions. . 




341 The Word Processor 

257 Open Access U 


INTEGRATED SOFTWARE 


• Lotus 1-2-3 

• Synqrhony 


LANGUAGES 


138 TurboPascal/ 

Turbo DttaBase Toolbox/ 
Turbo Gameworks/ 

Turbo Prolog/ 

Turbo Tiitor/ 

Turbo Editor Toolbox/ 
Turbo Graphix Toolbox 
293 F776-Lahcy/Fortran 

150 Clarion 









180 




232 

374 

Chairman Bulletin Board 

Dynamic Microprocessor Asc 

260 

mUSZ 




365 

Terminal Emulation 

Pmoft 

80 






1 ^^ 








138 

Reflex. The Analyst/ 




Reflex Worrkshop 

BoriaiKl 

C2-I 


176 

Software Development/SuppottEssendal Software 

382 

313 

Pro^ammers Tools 

PC Brand 

27 

310 

Pn^rammen Tools 

PC Brand 

28-29 

131 

Programming Tools 

Softvrare Masters 

374 


477 

Paradox 

ANSA 

60 




48 




112-113 

301 



117 

505 

VP-lnfo 


385 




310-311 


R Base 5000 

Microrim 

322-323 



247 DBase III 


TEXT EDITORS 


184 SPF/PC 


OTHER UTIUTIES 


120 PCTools 

315 Sideways 

344 Disk Mechanic 

• Norton Utilities 

• Menu Plus 

334 Disk Optimizer 

• Unlock 

• Norton Conunander 

138 SideKick 

Traveling Sidekick/ 

Superkey/ 

Tiubo Lightning/ 

Lightning Word Wizard 
IBM PC COMPATIBLE COMPUTERS 
501 Access 386 

521 Advanced Logic Research 

369 PC2 

225 Atomizer AT 

312 XT Compatibles 

255 Tandy Computers 

200 PC Compatible 

• 8087 Support 

372 Plain Vanilla 

373 Con^ratibles 

242 Low Cost Compatible 

290 Tandy 1200,3000 

495 Desktops and Portables 

504 IBM Compatible 

204 Laptop Computer 


Fox&Geller 76 


Comntand Technology Corp 325 


Central Point Software 273 

Funk Software 74 

MLI Mrerosystems 34? 

Norton Utilities 272 

Sigma Software 102 

S^Ik^ic Solutions 53 

Transecsystems, Inc 341 

Norton Utilities 272 


Lmlop Computer 
AStar 


Advanced Logic Research 263 

Advanced Lc^ Research 265 

Advanced Logic Research 264 

Core International 159 

Oaia-Liie Systems 337 

Great Western Electromcs 337 

Microstar 350 

Microway 93 

PC Designs 151 

PC Designs 149 

Protech Systems 348 

Tandy/Raidio Shack 173 

Tech PC 166-167 

Tech PC 238-239 

Toshiba 267 

Wells American 5 


SYSTEMS INTEGRATORS 


202 Systems Integrators Micro Mail 297 


Bible Research Systems 273 

SPl 383 


ACCESSORY CARDS 


500 Si^rercharger Dynatec Systems Inc 179 

395 The Screamer Microsync Computer Products 177 

190 Quad EGA QuadiumCoq) 244 

276 Accelerator Board #287 Fast/5 Hauppauge Conqwter Works, Inc 32 

333 Hard Disk Cmitroller Card Systems & Software Iik 271 


MULTIFUNCTION BOARD 


106 ET-286PIUS ACS International Inc 136 

106 ACS 1000 ACS International Inc 136 

114 Cheetah Card Cheeta International 135 

511 Above Board Intel 72-73 

492 Turbo Orchid Technology 317 

489 The Acceleration Board Personal Computer Support 142-144 

362 Persyst Peesyst 349 

214 The Atlas Board Red River Technology 152 

517 Multifunction Board STB 59 

223 Accelerate Board Univalion 140 


Borland C2-I 

Lahey Computer Systems 268 

Barrington Systems 90 


VIDBOXjRAPHICS BOARD 


229 EGA 

• 3G 


Alps America 300-301 

AST Research 285 
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COMPUTER DISCOUNT WAREHOUSE 



wn FLOPPY, 64K S 999A0 

wl2 FLOPPIES 64K $1099,40 

w/1 FLOPPY, e4K, 20 MEG $1949,44 

Monnor* S mofMor Kapeot can) aMnional 


WHY PAY 
RETAIL? 

Nobody SeUs 
for Uss 



comnur 

COMPAQ"^ 

PORTABLE 

2 DRIVE 256K $1543,69 

1 DRIVE -f 1 10 MEG $197330 

1 DRIVE 1 20 MEG $209730 

COMMO PORTABLES INCLUDE MSDOS 

286$ • PORTABLE II • DESK PROS 
ALL IN STOCK 

CALL FOR LOWEST CUSTOM QUOTES 

TII'Ra9isl«rad Irsdeinark of IBM and COMPAQ 


HARDWARE, SOFTWARE & PERIPHERALS AT OlSCOUHl PRICES 


IBM PC/XT"" SPECIALS 

IBM PC W/64K 1 drive $999.40 

IBM PC W/64K 2 drives 1099.40 

IBM PC W/64K 1 floppy 1 20 meg hard 1549.44 

IBM XT W/256K 1 drive > 1609.53 

IBM XT W/256K 2 drives 170731 

IBM XT W/256K 1 floppy and 10 meg 1999.43 

IBM XT W/256K 1 floppy and 20 meg 2099.54 

IBM XT W/256K 1 floppy and 30 meg 226044 

All Xh are new enhanced models. 

IBM AT"" SPECIALS 
IBM AT W/256K 1.2 meg floppy . $2457.09 

IBM AT W/256K 20 meg hard drive 2977.50 

IBM AT W/S12K 20 meg hard drive 3032.71 

IBM AT W/S12K 30 meg hard drive 318944 

IBM AT W/512K TBmtgliarBdrive 3944.12 

amma'"' specials 

COMPAQ porttWi ii/29M 2 floppits $154349 

COMFW) portable W/2S6K 1 floppy. 10 meg 197340 
COMPAQ DeskPro W/128K 1 floppy 1532.96 

COMPAQ DeskPro W/256K 2 floppies 1674.25 

C0MFW3 DeskPro W/B40K 20 meg hard drive 1961.96 
COMPAQ OtskPn wf640K 30 mtg hart drive 2111.94 
COMFWQ Portable II Model II 2573.93 

COMmO Portable II Model III 3431.28 

COMPAQ ”286" DeskPro w/30 meg 3509.29 

COMPAQ “286" Portable w/20 meg 640K 3860.29 

ma specials 

AT&T 6300 W/128K 1 drive & keylMard $136840 

AJST 6300 W/256K 2 drives & keytward 1655.71 

ATST 8300 W/256K 1 floppy, 20 meg 

hart diiva & keyboart 1974.23 

A LEADING EDGE', SPECIALS 


20 meg hard disk Seagate or Rodime $467.50 

30 meg hard disk Seagate or Rodime 572.25 

70 meg hard disk 1285.00 

360K toppy drive 11612 

GENOA 20 meg Intamal tape 693.43 

GENOA 20 meg eitenal tape 818.76 


CITIZEN MSP10 

S25420 

CITIZEN MSP20 . . 

32492 

EPSON LX 80 00 Cal 100 CPS HLQ STD 

232.61 

EPSON DX-35 

59434 

EPSON FX 85 

SAVE 

EPSON FX 286 

49410 

EPSON LO 800 

543.22 

EPSON LO 1000 

69476 

EPSON RX 100 

29400 

EPSON COMREX 420 132 CM. 420 CPS 

.999.11 

IBM Pro Printer 

429.40 

IBM Pro Printer XL 

542.67 

NEC P6 10 eol 

475.22 

NEC P7 136 col 216 cps 

. 615.36 

NEC P5 136 CM 290 cps 

999.67 


2 Orhft w/moflitor modal 0 . 

. . . 124474 

1 Drive 30 meg w/monitor 640K 

1698.52 

TOSHIBA SPECIAL 


TOSHIBA 1100 lap top 1 Onve 

1767.76 

Plus Other Comouters /Wailable Upnn Reauest 

■rrrPTTA 

1/2 height drive 

$98.00 

IBM Lo^ Drive 

123.16 

TANDON full height floppy drive 

109J7 

SEAGATE 20 meg 1/2 height hard drive 

395.00 

SEAGATE 30 meg full height w/controller 

67400 

GENOA 20 meg internal tape 

693.43 

GENOA 20 meg external t^ 

818.76 

GENOA 60 meg tape drives 

CAU 

IOMEGA BERNOULLI IO-f-10 

1613.66 

IOMEGA BERNOULLI 20-1-20 

239470 

IRWIN 10 meo taoe backuo 

465.00 



MOUNTAIN 20 meg 

$674.00 

MOUNTAIN 30 meg 

$AVE 

MAYNARD 20 meg 

563.45 

WESTERN DIGITAL 10 and 20 meg 

CALL 


NEC 3560 SpImrrHer 
NEC 8850 SplRwriler 

OKI okimate 20 . 

OKI ML 182 
OKI ML 192 
OKI ML 193 
OKI ML 292 
OKO ML 293 
TOSHIBA P321 
TOSHIBA P341 
TOSHIBA P351 S/P 


CORONA Laser Printer 
H P iMtr Jet Prlntr 
H'P Laser Jet Plus 
H-P Laser Jet 500 Plus 
QUAD Laser 
AST Laser Printer 


HAYES 1200B 
HAYES 1200 
HAYES 2400 
HAYES 24006 internal 


797.12 

112745 

117.72 

221.40 

35944 

499.21 

424.44 

568.08 

463.26 

$AVE 

99946 


$2223.24 
.2376.00 
3013.24 
IN STOCK 
$AVE 
$AVE 


$29949 

392.08 

57540 

502.16 


AMDEK 31QA $139.99 

COMPAQ monochrome monitor (green or amber) 16446 
IBM monochrome monitor 21944 

PGS MAX 12E amber color 167.40 

Plus Other Monitors Available 


COLOR ORAPNIC MONITORS 


AMDEK color 600 (Hi-Res RGB) $399.97 

AMDEK color 722 499.78 

IBM color monitor 52477 

MITSUBISHI 14 RGB 640 I 200 . 289.00 

PGS HX-12 Hi-Resolution RGB 412.32 

NEC Multisync 529.20 

GENOA Spectra EGA 2S6K «/p $34475 

IBM enhanced graphics monitor 679.41 

ORCHID Turbo EGA 594.22 

ORCHID EGA 329.44 

PGS HX-12E Hi-Rnoltitiofl RGB 484.32 

OUADRAM EGA CARO 397.73 

STB EGA PLUS W/256K. w/p 32245 


INTERFACE CARDS A 
MULTI-FUNCTION CARDS 


APPARAT &4/384K w/Ctock $99.89 

AST 6 pack with 64K C/S/P expands to 384K 16424 

AST PREMIUM 6 pack 512K expands to 
1 meg 2 ser. 1 para, game and clock 364.25 
AST advantage for AT expands to 3 meg 34400 

AST I/O mini (clock/serial port) 12428 

INTEL above board lor PC w/64K 279.60 

INTEL above board for AT W/128K 36424 

JRAM-3 W/256K (Lotus 2.Q/Symphony 
compatible) . 284.90 

ORCHID Tiny Turbo 43945 

Parallel Pori 6940 

OUADRAM Liberty w/64K 24441 

QUAD AT expands to 2 Meg 32443 

OUADRAM Quad Board expands to 364K 
w/P/SAVGA)K . . 166.24 

Serial Port 49.95 

ZUCKERBOARO expands to 576K w/OK/c 89.95 


4164 (64K ISO nanoseconds) $2.00 

Nine Chip Set (complete set) 9.98 

128K piggy backs for AT 4.94 

Nine (^hip Set (complete set) 34.50 

8087-2 (for COMPAQ DeskPro) 14433 

I067 3 (Mr PC/XT/CQMPAfl portable) 12140 

80287-3 (tor AT and AT Compatible) 16430 

41256K (256K chips) 4.00 

Nine Chip Set (complete set) 28.12 


Plus Other Drive Cards /Waitable 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 






GENOA Spectrum (color monographic w/p) $25949 

HERCULES color card w/p 144.16 

HERCULES monographic w/p 17944 

PERS'^ short port color card w/parallel port 137.57 
PERSY^ short port mono card w/parallel port 134.69 
STB chauffeur w/p . . 237.50 


Call COW for custom quotes 
on products not listed. 


A-B Switching Box (par. or serial) $4400 

BASF D/S. 0/D 12.50 

BASF 45' Disk tor MACINTOSH 10 pack 1499 

6/^SF Disks tor /U (1.2 meg) 2414 

KENSINGTON Master Piece 9499 

KEYTRONICS 5150 9400 

KEYTRONICS 5151 PC or AT&T 162.00 

OUADRAM Micro Pazara . >..... 14440 

Pnnter Cable tor IBM 19.99 

XT Power Supply 8440 


If you find a better price 
Well meet it or beat it. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 


SPECIAL 
LOTUS 123 
$299.00 


OnMle>ee«iunetrt20000pisassaeet&00 NsridiinB 
laa WsneatrsAscl3*»«tceunl lor cash ABoaWbuP^ 
nass days >et snippir>g wnan peyir^g by psisenai cbaes 
M pricing suoytei le cnangs 


1-(800) 233-4426 


In Illinois 

(312) 498-1426 


SPECIAL 
WOftO PERFECT 
$206.20 


CIRCLE 112 ON READER SERVICE CARD 










PC PRODUCT INDEX 


154 Enhancer Everex Systems. Inc 328 

177 VideoShow General Parametncs 178 

127 Vision PrcsionPG 1 280 Mtttoxinc 290 

385 EGA Paradise Systems 304-305 

384 HI'Res Graphics Paradise Systems 286 

352 Accel. Board PC Techrarfogies 132-133 

2388 EGA Boards Qubie' 259 

252 Turbo Graphics Sigma Designs 124 

119 EVA Enhuiced Video Adapcr Tseng Labs Inc 16 


OTHER ACCESSORY BOARDS 

156 Copy II PC Option Board Central Point Software 271 


EXPANSION BOARDS 

3 1 1 Expansion Board Computer Plus 345 

194 PC Expander PC Horizons 378 

376 Expansion Unit Wheatstone 313 


INPUT HARDWARE 

173 Omni-Rcadcr Gas Intemalkmal 61 

146 Summa Mouse Summa Graphics 77 

285 Scanner DesiDrrp 330-331 


UPS/SPS 

181 Uniterrupt^lc Power Source American Power Conversion 212 


INTERFACE DEVICES 

478 Mouse Maynard Electronics 39 


MASS STORAGE HARDWARE 

225 Cofcu^ AT Plus. HC Scries Core International 159 

491 Hardware Mass Storage J&M Systems 318 

499 Tape Back-Up Alliance 284 

380 Hr^DiskCards Express Systems. Inc 30-31 

486 Hard Disk Backup Gazelle Systems 217 

239 Tape Back Up Genoa Systems Corp 168 

161 TS-lOO Ibex Computer Corp 378 

528 Portable WiiKhester Drive Microcomputer MctrKxics, IrK 262 

236 Hard Pack 20 Qubie' 261 

• Tape Family Sysgenlnc 78 


MODEMS 

346 Fastcomm 24% EVl/Fastcomm D^ Corp 220 

175 Half-Card Modem Practical Periphe r als 26 

235 Modenrs Qubie' 257 

364 Modenvs VEN-TL 14 

165 Transel 1000 Hayes Micrucomputer 174 


NETWORKING 

520 EasyLan Server Technology 66 

307 Tapestry Torus SysicrrK 269 


OTHER COMMUNICATIONS HARDWARE 

262 Buddy System Karto Group Marketing U6 


DISPLAYS/MONITORS 

178 Monitors NEC Harrw Electronics Inc 306 

199 EGA Monitors Princeton Graphics 156-157 

224 Monitors Princeton Graphics 250 

PRINTERS 

182 Printers ClETerminals 372 

111 Printers Citizen America Printer 40-41 

532 Lazeijet Hewlett Packard 320 

533 Thinkjct Hewlett Packard 229 

537 Laser Printer Pnsonal Computer Products. Inc 100 

316 Printers Prirrtronix 21 

317 Printers Printronix 23 

203 Printers Toshiba 98 

DOTMATRIX 

229 Alps Printer Alps America 300-301 

FONTS 

300 Fontasy Prosofl 47 

PRINTER DRIVERS 

303 Lettrix Hammeriab 277 

212 Print Switcher Bay Technical Assoc Ill 

SOFTWARE SECURITY 

215 Backtrack Software Tailgrass Technologies 209 

ACCESSORIES 

118 Color Digital Imager IV Bell and Howell 283 

* Curtis Accessories Cuitis Manufacturing C5 

390 Turboswiich Megahertz Corp 176 

388 dClock MicrosyiK Corr^Miter Products 340 

525 TurboCool PC Coring Systems 122 

366 Power Conditioner Topaz 342 

503 PC Star PC Star Productions 57 

ADPmONALSUPPUES 

357 UnintcTTuptablc Ftower Supply C-Power Products 242 

KEYBOARD/OVERLAYS 

163 PCDocumate Systems Management Assoc 266 

OTHER SUPPUES 

M3 UPS/Su^ Supressor Kalgki 268 

275 Masterpiece Kensington Microwave C4 

LITERATURE 

280 Computer Book Qub Prentice-Hall 253-255 

226 CIS/Consumer CompuServe Information Service 289 

ORGANIZATIONS AND SERVICES 

* Read Only IBM Business Hard- 
ware IBM Entry Division 49-52 


Toofo To^^nDgnjommenA 


ESSENTIAL GRAPHICS 


$250 


C UTILITY LIBRARY 


$185 



Pascal • Fortran • C 
Fastest Library Available 
Powerful and Easy to Use 
Major Graphics Boards 
No Royalties 


350 + C Functions, Source Included 
Pop-up Windows and Menus 
Fastest Screen Output Available 
Strings, Files, Keyboard, Mice 
No Royalties 


C ESSENTIALS $49 

the 200 most frequently used functions 



ESSENTIAL SOFTWARE, INC. 

P.O.Box 1003 Maplewood, NJ 07040 914/762-6605 

CIRCLE 17t ON READER SERVICE CARD 
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✓ 
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Framework 
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Enable 






✓ 
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Smart 
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NETWORK VERSION 
AVAILABLE 




INTRCDUCING 
OPEN ACCESS" II" 


THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 


Open Access II is a 
new, super-program which 
can perform virtually every 
managerial and business 
task you'll ever need with 
performance and ease-of- 
use unheard of in the 
industry. 

Open Access II 
combines an extremely 
powerful relational data- 
base and superior 
spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
module fo module. 

Open Access H's 
Database features an 
effective and flexible report 
generator and user 
definable screens. 
"Programmer," our new 
Database language, 
features simple Interacting 
English-like commands 
to produce your customized 
applications. 

Open Access H's 
Spreadsheet offers a unique 
combinafion of business 
problem solving capabilities: 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
capabilities. 

Open Access H's 
improved Word Processor 
can merge data from 
Spreadsheef or Database 
easily to produce reports, 
mail merge and graphic 
oresentations. 


Open Access H's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
H's modules work togefher 
and dafa Is easily 
communicafed to the rest of 
the world. 

BEST OF ALL, 
THE PRICE 


U.S. Vefsion Only 


$ 595 . 


Open Access H's super 
program Is also available in 
the network version. Ask for 
details. Call (619) 450-1526 
in California, or (800) 
521-3511 if outside Cali- 
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access 11, the fully 
integrated business system. 

sn 


sorrwARi nmjcis international 


1 0240 Sorrento Valley Road 

San Diego, California 92121 

(619)450-1526 

For Your Authorized Dealer 

In California 


(800)621-7490 

Outside California 

(800)521-3511 
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Introducing the High-Speed. Low-Cost Database Management Sgstem for ^99^ 


THE 


jiTOP-WATCHTEST 


With its powerful built-in 
compiler. VP'Info runs 
up to 10 times faster 
than dBASE ir" or 
dBASE III '' or any 
other interpretive 
database program. 
Compiler speed 
is especially helpful 
for repetitive proce • 
dures and calculations 



naTamasx 

TUB TRIALS 


dBASE 

n 

dBASE 

m 

dBASE 
m Plus' 

Build an index on 
2000 names 

1:43 

8:40 

6:13 

1:01 

List coiqtany names 
and phone 

1:56 

3:12 

2:25 

2:17 

Sort on indexed field 

4:42 

>60;00' 

13:08 

10:19 

CoonttoSOOO 

4:10 

9:04 

9:43 

11:35 


RBASE'I 

sooo 


(«U times in minotesiseconds) 


*test tenninjted 
after one hoar 


And. because development speed is as 
important as processing speed. VP-Info's 
one-step compiler doesn’t get in your 
way. A single command compiles any 
application. Programs can even be run 
without pie-compiling for speedier 
debugging. 


THE 

Yardstick TEST 


VP-lpfot enhancements to the 
dBASE'* command language 
let you do more work with 
fewer lines of code. 

VP-Info includes 
93 commands and 
functions that dBASE 
III left out, 107 they 
forgot to put in dBASE 

II. Compared to dBASE 

III, VP-lnfo offers 4 new 
relational commands, 
including POST (invaluable for 


accounting and inventory applications). 
12 new I/O commands and functions, 
and 10 new programming commands 
like REPEAT to simplify counting 
operations. 

VP l7\fo also includes 16 
new mathematical functions, 

10 new string commands, 
and a powerful matrix 
I variable capability. 

StUl. VP-/n/o& dBASE-like 
command language is easy to 
learn for first-time users and 
experienced dBASE users alike. 


THE 


^OWERTEST 


0:32 

7:52 

18:51 



VP-Info offers all the 
file-handling power you need. 
Keep 13 files active at any one 
time— including up to 6 open 
data files. 

VP-Info'S powerful 
relational commands make 
juggling multiple files an 
easy trick. For example, 
the SET RELATION TO 
command lets you 
create ’’logical links’ 
between several 
data files: links that 
automate cross-file 
look-ups and retrievals^ 

With VP-Info, data 
hies from several 
environments work 
together. Use 
dBASE II. dBASE III 
or VP-Info^ own 
data files-with as 
256 fields. Any file fc 
with any other— without conversion. 

And. VP’Info includes powerful 
commands for networking environments. 

Data file securify is maintained by 
buUt-in LOCK and UNLOCK 
^ commands— and the usefulness 

of any database is multiplied 
thanks to increased 
accessibility. 


extended 


many as 
at can be used 


THE 


lOTTOMLINETEST 



$99.95 is all it costs for all this power. 

Powerful database programming 
languages usually cost many hundreds 
of dollars. You might spend hundreds 
more adding stand-alone utilities and a 
compiler, but you still wouldn't have all 
this speed, flexibility and power. Even if 
you now ovm dBASE II or dBASE III, 
VP Info is a great buy for its reporting 
and form letter capabilities alone. 

Applications developers can get the 
VP-Info run-time package for a nominal 
charge— call us for details. 

Like all Paperback Software 
products. VP-/n/o is powerful 
productivity softu^ 

/at a petty cash price. 


$1)1)95 



Ask for VP-INFO at better 
computer, software and book stores 
everywhere. 


or to order call 
800-443-0100. 
Operator 456. order code PM. 


For Corporate License Information: 
800-654-5301 
(In California 213'493'2471) 


Paperback Software 
2830 ITmth Street, Berkeley, CA 94710 
(415) 644-2U6 


REQUIREMEirrS: 

IBM PC, PC-XT, PC-AT or compaUblc 
computer with 80 column color or mono- 
chrome monitor, at least 256K memory. 
1 double-sided floppy di^ drive (two 
floppy disk drives or fixed disk recom- 
mended) and DOS version Z.xx or S.jor. 
320K required for DOS 3.jci:. 


dBASE. dBASE U. dBASE lU and dBASE III Plus 
are registered trademarks of Asbton-lkte. RBASE 
5000 is a trademark of Miaorim. Inc. IBM PC-XT. 
PC-AT are registered trademarks of International 
Business Machines Corp. VP-Iofo and VP-nanner 
are trademarks of Paperback Software Inter- 
national. Paperback Software is a registered trade- 
mark of P^tback Software International. 
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The VERSABUSINESS^" Series 


Eadi VstsABusmcss moduie can be pur chase d an d used Independently, or can be linked in 
any comMnadon to form a comptete. coqiiMlilipriwmystem. 

avaiUM. y«( awy to un. Kaept track of i 


VBtlAlEbQBMi'' S 14 f.K 

ii a complete accounting system that orowt u your 
burttoss grows. VERSMtOG£R>ll can tM usM « 


aatm^. pwsonal dwckboM rogisttr. expatxted to 
a snail btwrass bookkeeping smom or developed 
iiiei^r system wflhoul 


Mo a terge corporate generaile 
any additional sottwara. 
vmAREcevABLES’' m.w 

Is a complete nomHlrlven accounts raceivaMes. 
tovototoo. and monthly statement generating 
system fiat keeps track of ad informtflon related to 
wtw owes you or your company money. 
VBtUPAYABUS’* $99.96 

Is dt^ned to keep track of al current and aged 
payables, keeping ^u tn touch wWi all teformioon 
twM to how much money your company owes 
and helping to marage your cash flow. 
VERSAPArROa” $99.96 

Is the most powerful fully automated payroll system 


govwnrMnt-rsquired psyroll Momatlon. instantly 
cteculates ps^ dedudions (In tvery sttoe) and 
prints cItoCM and rsteted tomts. 
VERIAMVBfTORY’* $99.16 

is an instam access Invenlory program that gives 
you virtually unlimittd storage capacity and the 
comprehensive stettstics required to make all of 
your vital Inventory decisions. 


REVIEWS: 

Ostribution of the VersaSedes has now exceeded 
100.000 making tha VarsaSartes the largest mass 
distributed accounting software package in the 
world. Among recent reviews, the VersaSedes 
received an exctilent rattog In the new Addison* 
Wesley rating encyctopeda ... The VifsaSeras 
ictualfy outperformed coir ~ ‘ ' 
at three to five ttmes the p 


actual^ outperformed competitive packages setting 
.... — u — price. 


iCQinHJTBOIXICSi - 

titmuam it wn 1800)431-2818 |914)4?$-1SS . 


Professional Time 
and Billing System 


For ATTORNEYS, 
ACCOUNTAfSTTS, 
ARCHITECTS, 
CONSULTANTS, 
DOCTORS aixl 
Anyone Who 
Bills for Time 
or Service 


OramatK erMktMrpwph 
tar Ary nroVnWonal VMte 
MU fgr TMw ar Scrvtc* 
TMi Nmr UMf-rrlandly 
n«(li«9* Wra Outpvrtarm 
Your rrwMnr Tkn* and 


Sm Tm aid Mcnv WW INSTANT BUSJNCSS NornKirut 

Tung aid Bing yawn Min oiwyeiarouonfeiiaigjoo 

Uaugnnmt Cnam 

• Auionutn you Maig 

• Ms by mr aid / or irtiM F 

• iwi» balk or bocn tMauF aid non MUOip oniF 

• Mry be tiwd by ai intfMdua or by J nuu-FRipKiyFF 
protFUrona prabce 

• KFFpt • convutmFFd ciAtamF* Mf iMtn Ootn Nuorva aid 
(unFN bMng irdomioan 

■ UiF mFbuM n Accowtt IlFCFivailF modulF to KFFp Irak of 
nmonFyduF 

• Tta rmpibyrr Mr comam b«K rdarnunon pFTtaning o 
ra n of your pnvroym 

• A payment Mr c ontam r conpMlF mor d or ai pryntenb aid 


• MrMdFt SrublF nvoNn. statmFro aid rrporn 

• tapporOupioYTCtFrvKF codrs 

• tou nvy bdl yckd chrnn adirr by mr hour or by Ihp WVKF 
trndFTFd mjwng mr $yurm ai rarlrrr pakagr tor try 
eratosanawnomislMtorliniFaripFciit iftvkfs 

• RriMm 2 Ooppy dok drivFt or « nad dnk dmr tysutn 
Caiajty s only anted by dHk drrvFiuF 


ICQMRJTHQIillCS; t-Ttwr — — 

Msmsuaw immsuiit at irm (800)431-2818 (914) 42S-1S35 ' 
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Syn^^boiy 


the complete business pac 


The rive euentia) modulrs for all small 
businesses. 

• GENERAL LEDGER 

• PAYROLL 

• ACCCXtPTTS RECEI\ABLE 

• ACCOUNTS PAYABLE 

• INV’ENTORY CONTROL 

The Complete Business Pac S99.95 


All the major lunctions for evaluation, 
selection and manaeemcnl of your investment 
portfolio. 

• PORTFOLIO VALUATION 

• BOND CALCULATIONS 

• FUTURE PRICE PROJECTIONS 

• PLSANCIAL RATIOS 

• STOCK .MARKET ANALYSIS 

• CASH MARKET FORECASTING 

Stock Pk $99.95 


BUDGET ANALYSIS PAC 


For accountants, inveslors and small 
businesses that want to present prolessional 
statements to their clients. 

• BALANCESHEET PREPARATION 

• COMPARATft'E INCOMETSTATEMENTS 

• HNANCIAL RATIOS 

• CASH FLOW ANALYSIS 

Budget Analysis Pac $99.95 


READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS" 1-2-3'“ 
AND SYMPHONY " 


KliKSOMIIMZia 

Contains all the essentials for business, home 
or personal use. 

• CHECK REGISTER CONTROL 

• TELEPHONE DIRECTORY 

• MAJUNC LIST .MANAGER 

• THE BUSINES&HOME ACCOUNTANT 

• CREDIT CARD MANAGER 

• BANK ACCOUNT MA.VACER 

Personal/Business Pac $99.95 

msnmsasMm 

Calculates and prints all interest, mortgage 
and savings calculations. 

• LOAN AJ40RT1ZATION SCHEDULE 

• MORTGAGE REAL ESTATE CALCULATION 

• CASH FLOW ANALYSIS 

• PRESENT FUnUE PAYMENT 

• INVESTMENT A.NALYSIS 

• LEASING 

Loan Application Pac $99.95 


DEPRECIATION PAC 


Perfonns all standard IRS-accepted deprecia- 
tion calculations and pnnts professtonal 
reports. 

• DEPRECIATION'ACCELERATEDCOST 
RECO\'ERY SYSTEM 

• STRAIGHT UNE DEPRECIATION 

• SUM OF THE YEAR'S DIGITS 

• DOUBLE DECLINING BALANCE 

Depreciation Pac $99.95 

n unprorecred disMie. The user man modifg mg odd-on 
w irilhout a printer. When used leilh a prinler. the i£ ' 


Each of these Lotus I ■2-3’Sgmphong add-on pachages comes or 
pockoM (at his oirn needs. EiKh pdohwr cm be used tcilh ot 
pr o eidedaith profestkmal hakmg printouts itfiKh cm be customized to meet the needs of the user. A manual accompanies 
McVipiorAdpr. 1-2-3 MSyrnpAony an tradrmvhsolUilusOrtaOpmaniCdcD lotus* • a rrgtnartd tridamwk ot Lotus OMlopRiani Com 


ICOnPlJTHQIillCBi ’-I'-'.'is-f" - 

MSPMCAr>w SPamwcLiYarMT} (800)431-2818 (914) 42S-tS3S 
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BUSIHESS" 
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Busmtss"" 




■ 




PROPERTY MANAGEMENT SYSTEM 

THiSeASVTOUSEPeOPEirTYMAAtAOeMENT small or large apartment DuKdngs. comiTieraal 
ANO/VCOUNTIP4GsnrEM<siOeaiforany- oenceouMings.warrnouses.retaHSKm. 
one wfio needs to keep track at rental avome singte-tamry homes, co-ops or condominHim. 
arvjeapenses recreaoonaivencies. 


This system performs aU 
bookkeeping actMoes 

associated with owning 

EA5Y TO UNDERSTAND 

TTw INSTAIVT SUSdvESSPDOe. 

ERTV hMNA«MENt SYSTEM IS 
dnimird IB save unr and money 
The comprttirrwvr user s manual 
gws m-by step ratrucberB 
with dFCaard repraductura of 
screen duplays and sarn(kF 
ports TheonkneneipiniPurT- 
M easy to foiow menus MiW 
qwckiy Fkmpiate me need 
td refer to the manual 


PROPERTY' 

MANAGEMENT 
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SAVE TIME 
ANDA40NEY 
Thrs system It desrgnrd to 
uve Ume and money The 
goatoriNSTANTnOP 
ERTV HAATVAOEMENT is 
loautniuieyPuraccoureingand'nanagFmFncafprap- 
emesinarasiandeconartKalway Thesystemaseatkeso 
that you can pick and choose onsy those opoons out appfy 
(0 you needs 

late Ome and money by iisung COMPUTERIZEO STATE 
MENTSarOCOUECTON lUOIICES YtH> omrly accurate 
and professional siairmerks and coaecpon nooces >»• 
speM i 4 > (oNFCoons and spot potential losses early enough 
to take coneewe action 

INSTANT $TATU$ OUERIE$ 

AtowtouenorabuRon see me current status of any 
property, rental und or tenant A memo Me akows the 
recording of notes such as damages none complaru etc 

COMPlfTE TRANSACnON BOOKKEEPING 
•rcordcomptne uarhacDonfiislory for an leskSmod 
and/cx commercial property mated chargFi.deposiB. 
payments repindL wnte-csffi etc Automaotalyposts 
standard nat«tfy rents tar easy entry avd < ompulFS 
common area assrwients and perrencaqe leasrs 


iCQURJIRCmiCS: 

i«k pkscackke smaMiduiT ki uiri (808)431-2818 (9M)42S'153S 



peraonat property stor- 
age tacktoes ot any other 
stmuat rental properties 

CHECK REGISTER 
ACCOUNTING SYSTEM 
knnt checks and keep detadM 
■ntormaben rrijM to any mecks 
PialnuitbFvrnRm FtenMeac- 
(ocmes adOMt tar cusiemtaoen 
or your system The CHECK 
RECnTER ACCOUNTING 
SYSTEM auo keeps track ol 


'I 
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INSTANT PROPERTY 
AMNACEMENT SYSTEM 
REPORTS 


PROPERTY 

MANAGEMENT 

FEATURES 
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Efiflex: The Analyst 
and the Wild Blue Yonder! 


Andrew J. PlzM vwote 
us, “I have been using Reflex 
for several months now for 
both home budgeting and, 
would you believe, SOARING 
FDREGASISl 

This soaring forecast Is 
uploaded to the local hang 
gliding bulletin board each 
Saturday and Sunday 
morning. Prior to using 
Reflex, the raw data was 
plotted on a weather chart 
with a plastic overlay. This 
(new) system is much easier 
to use and I can man5>ulaie 
the graph scales and hypo- 
thesize soaring condltlone 
under changing varlablea” 
He sent us Reflex graphs 
showing "Thermal Index va 
Altitude” and ‘Temperature 
va Altitude” (both shown 
here), along with Reflex- 
generated reports showing 


Inversions, wind direction, 
knot speeds at VBiylng 
altitudes, and top of 
convection state All the 

IherKit Ifldei Vs. Altitude 


criteria pilots need to know 
and need to see before th^ 
fly, because most of them 
know the flying maxim. 
There are old pilots and 
bold pilots, but there are no 
old bold pUota” 

Another novel use 


analytical tool slnoe the 
couchl 


W' 


e frequently 
surprise people 
with Inventive, 
1mflglnftl,lve software, and 
people frequently surprise 
us with the way thqyuse it 
For example, you’ll 
read on this p^e about 
how a California soaring 
club uses our Reflex: The 
Analyst" to give their 
pilots weather and 
thermal predictions and 
charts and graphs eveiy weekend 

That's an application we didn’t imagine when 
we released Reflex as a highly visual analytical 
database manager and report writer. 

But it’s the kind of qji^pening application 
that might stimulate fr^ ideas injrour mind 
about how you can put ynur Reflex: The Analyst 
to work for you 

And thank you for your interest in and 
support for Borland International. 


Philippe Kahn, 

President, Borland International 


fjjioL 


is.?,' 








INSIDE STORIES! 

□ Maybe no one bul yout mother Irows you can't spell, but go on-line witti 
CompuServe. MCI. The Source and otters, and the whole work! kmws' So use 
Turbo Lightning to save you from pubic electronic embarrassment Lighuwg checks 
your spelling on-line, as you type, and belore the werd gels out See mside pages 
tor more 

□ Just released, new addition lo Ti/bo Lightning Called Ihe Lightning Word 
Wizard, it's both a technical relerence manual tor the "engine" that drives Turbo 
Lightning, and a crossword-solving, mnd-bending. mysiefy-makmg, code-crackmg 
set of word challenges— and you don’t need to be a programmer to play 


LATE NEWSI TANDY NOW EVEN MORE HANDY! 

□ Borland International and Tandy Corporation have reached a new agreement 
which gives you about 5,500 more places worldvnde to buy Borland products 
Through Tandy's "Express Delivery" program, you can now order Borland products 
trom any Tandy catalog m any Tandy store and gel two-day delivery in Ihe U S. 


TOSHIBA PICKS SIDEKICK AND SUPERKEY! 

□ Borland Iniemalional and Toshiba America, Inc have announced a loint markelmg 
arrangement in which Toshiba will bundle Borland's SideKick and SuperKey 
programs on iheir new Toshiba 3100 portable, and SideKick on their new T1 100 
PLUS portable computers The new Toshiba models and Borland's software 







Al Borland products are regetered trademarks or trademarks ol Bortand Memationai. kK or 
Boriand/An^ica. Inc Reflex and Reflex Workshop are trademarks of Boriand/Analytica. Inc BinderWare 
and Turtio Lightning Library are trademarks of Borland intemationai. Inc. dBASE is a regisiered trademark 
of AsMon-Tale AboveBoard is a trademark of Intel Corp RAMpage' c$ a registered trademark ol AST 
Research Corp Liberty s a trademark ol Qtadram Corp HerctAes s a trademark ol Heroies Computer 
Tech. ITS. FAe Is a regetered trademark ol SoUware Pubkshng Corp IBM. )(T. AT, and PCjr are 
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SuperKey* 

If you use SldeKlck, you need 
SuperKey. They’re designed to 
work together-and work for 
you. SuperKeifs an amazing 
keyboard enhancer for your 
IBM’PC and compatibles. With 
ea^y-to-wrlte macros, you and 
SuperK^ can turn 1000 keystrokes Into 1. SuperKey 
ato Includes powerftil enci^on technology (so 
powerful that the U5. Government restricts the export 
of SuperKey) that can scramble your ffles and keep 
confidential files absolutely confidential Unlese you tell 
someone your secret password, no one else can get 
into your files for any good or noleogood reasoa 
SuperK^s macros put an end to keystroke repetition, 
and enciyptlon puts an end to any security rl^ 
Suggested retail $60.96 


Tnlmlctl SftcllletUMt: 

riMfO M^CAL li Mtwnum memory. 12BK. ncludes 8067 and BCD features lot 18-bil MS-DOS 
and CP/M-B6 systems CP/M-80 vision ntnlmum memory 48K, 8087 and BCD tealires nol 
availabte 

rUMO OATMBASl TOOIMOX Mnmum memory 126K CP/M-60 irmrun memory 48K 
Requires Turbo Pascal 2.0 or later 

riMtO OMPMOr TOOliOX" Mmlmum memory 192K. Requres PCAIS-DOS 2.0 or later. Turbo 
Pascal 3.0. and IBM CGA. Hercules Monochrome Card or equtvaleni 
TVMO TVTOtl It Minimum memory 192K CP/M-80 version minnun memory 46K Requires 
PC/MS-DOS 2.0 or taler and Tifbo Pascal 3 0. 

TURBO EDITOR TOOlMOX’ViitmmmKiii 192K Requres PC/MS-DOS 20 or later and Turbo 
PascaiSO 

TIMM BAMEWORKf Mlramum memory 192K Requres PCAAS-OOS 2 0 oi Mar artd Turbo 
PascalSO 

TlAfO niOlM* MiTHTun memory 384K 

KHEX: THE MUYSr Mimnun memory 384K Requires IBM CGA. Hercules Monochrome 
Card or equvaieni Works with Inters AbowBovd-PC and -AT. ASTs RAMpage! and RAMpage! AT. 
Quadram’s Liberty-PC and -AT. Tecmar's 640 Plus, IBM's EGA and 3270/PC. AT&Ts 6300 and 
many others 

REHEX WOROROR’ Minimum memory 3B4K Requires Reflex The Analysi Two dek drives or 
hard disk recomnended 

TURBO USfmuM* MnmuT) rnemry: 2S6K Two dnk drives requred Hard disk recommended 
imrume wow WOARO* Minimum memory 2S6K Requres Turbo Lightning. Turbo Pascal 30 
requred to edrt souce code 
SIOEMICir Mntiun memory 128K. 

TRAVELm tWEKICX* Mmum memory 256K 
SURERaV Mimnum memory t2BA. 

*For IBM PC. AT. XT. PCjr end true compsbies only, nmng PC/MS-DOS 20 or later 


Borltnd's Progrimming Ltnguigts and Toolboxet: 
Turbo Pascal' 3.0 High-speed Pascal compiler and inlegraled 
programming environmeni 

Turbo Tutor' 2.0 Basic Ihrough advanced Turbo Pascal programming 
concepis and leclmiriues 

Turbo Graf bis Toolbox' High resolulion graphics lor Turbo Pascal 
Turbo Database Toolbox' Complele library ol database routines lor 
Turbo Pascal 

Turbo idllor Toolbox' Word processor consiruction sel lor 
Turbo Pascal 

Turbo GomoWorks' COess, Bridge, and Go-Moku in Turbo Pascal 

Artilieial Inlelligenee: 

Turbo Prolog' HigO-speed compiler lor Prolog, the 5lh-geneialion 
Artilieial Inlelligenee language. 


ULimiu^a 


SideKlck* 

Powerftil desktop management 
pregram and the *1 best seller 
for the IBM PC. SldeKlck includes 
notepad, calendar, calculator, 
appointment scheduler, 
telephone dlrectoiy, autodlaler, 
and ASen table. It’s “RAM- 
resident,” which means SldeKlck Is always there ready 
to react when you need to do something, call someone, 
or find out something In a hurry. And It does all this 
wMe you run other programa It acta Just like the old 
Western movie “sldeklcke" It was named after— It’s 
always there to help, but It never gets you into bar 
fights In the saloon. 

InfoWorld named 
SldeKlck “Product of 
the Year” in '86 and 
PC World’s William 
Urschel recently 
wrote that “Borland’s 
SldeKlck continue 

tobethemoet noiofsOootColeololerWIoOow 

popular. Suggested retail o»r lom i x-a' 
copy protected $54.96; not copy protected $84.96. 





Traveling SidBElck" 

“DraveltagSHeKlck oould 
become as vseM to you on the 
road as fiMeJOcJc Is at your desk," 
sajB Jim Bartlmo of Pereoiml Cbm-iJ 
putlng and we're ha^y to agree. 

Traveling SldeKlck la jour SldeKlck’s 
sidekick, and an electronic version of the famllar 
dlarlee, tlme-managera, and daytime organizers that are so popular. 

Traveling SldeKlck Is BtaderWare" that Includes an organizer, a binder, a software 
I program, and a Report Generator that taps Into your SldeKlck files and prints them out In 
convenient, portable form Your appointments can be produced In dallyAreekly/monthly/yearly 
j calendars. You can also reproduce your phone list, client list, and mailing list and take them with 
I you. Traveling SldeKlck Is the smart new way to take your computer with you, without taking your 
computer with yoa It’s an attracttve, professional-looking binder and a modem buelneee tool that you 
can take around the world or Just home for the night or weekend. There’s nothing else like It; Traveling SldeKlck 
Is quite unique— Just like yoa It’s electromc, so unlike traditional record-keepers, it doesn’t “expire” at the end of 
any calendar year. Suggested retail; $00.96. 




Turbo Lightning'" 

While you use SldeKlck, Reflex, 
MulUMate,' WordPerfect,* Microsoft,* 
Word, 1-&3, and most pcpular pro- 
grams, Turbo Lightning proofteads 
as you wiitel You can rely on Turbo 
Lightning to save you from emba^ 
raselng typos and horrorbull spelling 
while you do your letters, worksheets, or databasea 
Lightning’s a revolution^ new eoftWe program and the 
forerunner of a complete 
Electronic Reference 
Llbraiy. It includes the 
80,OC10-word Random 
House* Concise Dlc- 
Uonaiy and the 60,000- 1 
word Random House 
Thesaurus. (If you use 
electronic mall services 
like MCI,“ CompuServe,* BIX * or The Souroe,“ Lightning 
vrtll check your spelling on-line and save you from those 
unfortunate typos which tell a huge electronic audience 
that you can’t spell for nutzl ) The thesaurus, meanwhile, 
gives you instant qynonyms— your vocabulaiy gets better 
all the Ume. “Lightnings good enough to make program- 
mere and users cheer, executives of 
other software companies weep” 
says Jim Seymour of PC Week 
Suggested retalL $90.96. 




Lightning Word WlzartT 

An Important addition to Tuito Lghtnlng, Lightning 
Word Wizard inchidee faaclnaUng and challenging 
word games like “Akerue” (a; reading that hack- 
wards), "Itiat'e Rite,” “OodeCracker,” “CroaeSohier,” 
“MStUp,” and “PUtt^i," to name some of them. With 
CroeeSoher, mlnd-bendere like the New York Tlmee 
croeeword puzzle are demyeufled, solved, and your 
sanity saved, lightning Word Wizard Introduces ytu to the “nuts and bolts” 
of Tuito lighming tschnolo^, and glvse you more than 33 different calls to 
the lightning engine. If you're Into programming, ty studying the Ttirbo 
Pascal source code and the lightning engine calls, ^11 learn how to put 
word power Into your own piograma You can uae li^tnmg Word Wizard for 
the gEunee, and/or as the technical reference manual and devek^ment 
toolboz for l\irbo li^tnlng Suggested retalL $60.96 (Bundled with Turbo 
lightning 1 140.96). 
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IkcognMihx Borland inivmbonlhis carte Inmousfiess. not M mala. MKhkiesbofftpi^ 
iwMs ifid iiMs for tKtncil entiitKt ird Bortftd rmed Xotrt)i/V ol tie Yeat" t>y PC 

Uaguine. SkMnct. tie 91 best seller tor tie I8U PC, tas nerr^cl "ProtJua ol tie by ttoWorV. Turbo 
fiscil <m seiecled one ol PC MM's Tofi 10 PraJucis kr 1984. SifietKeywononeolPC 
Mi 0 ihne'$ d 1985" teitOs. Petex, The Anfysl was tKogmMl in tie “Sotlmre 
ProiMK d tie Yeer" emtrOs by MoWontf. ert] Pellet antf SdeMt »en boti 
nommea kt Brtsh Ukto AwarOs « 1986 
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PC Labs 
Tests 

Acitelerator 
Boards . 




» Data Insurahctei . ' " 

25 Backup ; < , }//;'■. 


Personal 

Computer 


Power Systems , , ^ %Smm 

’’ . ■ • - - U $ „• _ r r. 

PrbgramitpingL'^ 


; • /More EGA' Secrets . 

/ IBM.Nev6^'ibtd'ypuY^ . 

Plusr T > r./V,""' ' 
■,''ModemS;;£' 


Y-E^V»iatij!4-tv 
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SAPPHIRE SPF-1 m 

S%witched.EMI-QFlFin«r«<]. 

odopO (o dup<«K ouM«t. • 3 ^ 

Amp* total l2SVons. 

l67SF(omSingl*oiAiCombin- . 

•d » Opei oWng temper Qlgr« 
-40*Cio«e5'C*PMfcPuiwPoM«* 

0ittiDO«on Ki 25*C. 566fXXM Km 
20MooS*c *Mo»mum Clomping 
\/ono^<u 1iMtCiin«nt5CM(8^ 
i MK70 Sac 1 34(VOarrong Occurs 
to Lm* {Normal Mod*) orKlUrw 10 
\ Ground {Common Mode] 'Ctompirtg 
I RoiDonM lima 1 NonoMcond (1 a 10 9 ^ 

I MC)*DietactncTet} 3000vt%C60Sac ^ 

I • Forward SuiO* Ralir>o <>a 2S‘C. 1440 Amps (or 
9 lr120 Sac • Mod* Norte Prolociion Normoi on 
Corrwnon Mode • Notie Selection Frequer^cy 
ISOKHZ 30MHZ*AI1erxia»on X»-6d>t. 
UieomeWfarrcinty ^ , . tTCina 


SSS.OOOMrioriOMcroSec • Maximum Oompmg^l 
Vpttoge'u text Current SOA (8/^ Mkto Sec ) 34(V ^ 
Oorriping Occurs Une to Une (Normal Mode) OTKl ' 
Une to Ground (CoTTMnon Mode) •Oomperg 
Response Time 1 Nanosecond (1 a 10 9 sec) *010100- 
tnctest 3000MSC60 Sm • forward Surge Ratvtg 
to 25*0. 1440 Mips tor 1/120 Sec .L tf ettrrUworrrySv 

Retail $59.95 


The Ones To Ask For 


Curtis Electronic Surge Protectors ore built to 
provide surge prote^on for ony microcomputer 
for a lifetime. Constructed with precision, using 
advanced semiconductor technology, the Curtis 
Jewels prevent damoge to microcomputer sys- 
tems and data from powerline overvoltage 



“surges, spikes and glitches."Surge protection from 
the Curtis Jewels is your guarantee of the best line 
of defense for your valuable hardware and data, 
at a price that won't shock you. C^t your computer 
the protection it deserves Curtis — the experts 
in accessories. 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canodo: Micro-Computer Produots, P.O. Box 235. Ajox. ONT, Conodo L1S 3C3, (416) 427-6612 


For the Curtis deaier nearest you cail (603) 924-3823 


Maraifxcturtng Company. Inc. 

CURTIS 

305 Union Street. Ffeterborough, NH 03468 
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Master Piece and 
Master Piece Plus 


Here’s important advice 
for PC users. With test after 
test proving that 70-90% of 
all PC malfunctions can be 
traced to disturbances in the 
power supply, a surge sup- 
pressor is the first accessory 
you should buy for your PC. 

But don't put your trust in 
just any surge suppressor. Get one that gives 
your whole system superior protection. One 
that's engineered to the highest specifications. 

Get a Kensington Master Piece or Master 
Piece Plus. Computer dealers will tell you 
they 're the most popular PC surge suppressors. 
And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best 
possible protection. 

That's why Master Piece contains a unique 
two-stage surge suppres- 


Meets IEEE 387-1980 
Category A 


Meets IEEE 387-1980 
Category B 

/ 

UL approved 



And that's why Master 
Piece Plus is the communi- 
cations user's dream-come- 
true. Its additional circuitry 
smoothes surges, spikes and 
noise on the telephone line, 
protecting your modem and 
increasing the reliability of 
your data communications. 


L J 


Sion circuit incorporating 
a high-speed silicon semi- 
conductor for the quick 
reaction necessary and a 
heavy-duty metal oxide 
varistor for the brute force 
required to keep even 
the largest surges 
from penetrating into 
your system. 

CIRCLE 275 ON READER SERVICE CARD 
*The Imtituteof EiMtfKaiMVlEiectromcsEnginms iUi>d«nwritm Libor 4ior> Master Piece is ULAporowd o 1986 KerisingionMiooware Ltd 



The nght surge suppressor passes all the tests 

The circuitry in both Master Piece and 
Master Piece Plus is designed to exceed 
Category A of IEEE* specification 587-1980, 
as well as those established by UL'. 

Sound good? Keep reading, it gets even 
better. Our circuitry also exceeds Category B 
of IEEE specification 587-1980. Under this 
category, created to guard against the severe 
spikes near the main power distribution panel 
of a building. Master Piece will even protect 
your PC from a simulated 6,000 volt lightning 
strike with a 3,000 amp follow-on current. 

Now, this may look to you like we're taking 
more than the necessary precautions. And 
actually, we are. But after all. isn't that what 
you expect from the best? 

Master Piece ($149.95) and Master Piece 
Plus (SI 79.95). For the dealer nearest you. or 
to speak to a Kensington sales representative. 

call (800) 535-4242. i .,cMciMr-TrAM / ’I 
In NY (212) 475-5200. I KE NSINGTON. <J 
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Master Piece and 
Master Piece Plus 


Here's important advice 
for PC users. With test after 
test proving that 70-90% of 
all PC malfunctions can be 
traced to disturbances in the 
power supply, a surge sup- 
pressor is the first accessory 
you should buy for your PC, 

But don't put your trust in 
just any surge suppressor. Get one that gives 
your whole system superior protection. One 
that's engineered to the highest specifications. 

Get a Kensington Master Piece or Master 
Piece Plus. Computer dealers will tell you 
they're the most popular PC surge suppressors. 
And the most serious. Because at Kensington, 
we re dedicated to giving your PC the best 
possible protection. 

That's why Master Piece contains a unique 
two-stage surge suppres- 
sion circuit incorporating 
a high-speed silicon semi- 
conductor for the quick 
reaction necessary and a 
heavy-duty metal oxide 
varistor for the brute force 
required to keep even 
'j the largest surges 
' from penetrating into 
your system. 


Meets IEEE 587-1980 
Category A 


Meets IEEE 587-1980 
Category B 

/ 

UL approved 

/ 


The nght surge suppressor passes all the tests 




And that's why Master 
Piece Plus is the communi- 
cations user's dream-come- 
true. Its additional circuitry 
smoothes surges, spikes and 
noise on the telephone line, 
protecting your modem and 
increasing the reliability of 
your data communications. 
The circuitry in both Master Piece and 
Master Piece Plus is designed to exceed 
Category A of IEEE* specification 587-1980, 
as well as those established by UL'. 

Sound good? Keep reading, it gets even 
better. Our circuitry also exceeds Category B 
of IEEE specification 587-1980. Under this 
category, created to guard against the severe 
spikes near the main power distribution panel 
of a building. Master Piece will even protect 
your PC from a simulated 6,000 volt lightning 
strike with a 3,000 amp follow-on current. 

Now. this may look to you like we're taking 
more than the necessary precautions. And 
actually, we are. But after all, isn't that what 
you expect from the best? 

Master Piece ($149.95) and Master Piece 
Plus ($179.95). For the dealer nearest you, or 
to speak to a Kensington sales representative, 
call (800) 535-4242. 

In NY (212) 475-5200. 

CIRCLE 275 ON READER SERVICE CARD 


Tkensingto n. <1 


*Th« Institute olElectrKAl^ndElectroAKsEn^fiem t Underwriters Uboralory Master Piece is UL Approved ( l986KenvrtgtonMi( oware Ltd 
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RUBYSPF-2swi.chM, 


__ . EMI-RFIfllteced. plugs into du; 

power cord. Built-In Circuit Breaker • 6 Outlets, Is Amps Tc 
Watts* Operating Temperature: -40*0 to *■ 6S‘C Peok Pui: 
Dissipation (a 25^. 585,OOOW tor M Micro • Moxtrov!’ 
Voitoge <« Test Current 50A (8/20 Micro Sec,) MOV Clamp 
to Line (Nonmol Mode) and Lir>e to Ground [Common Mo 
Response Time 1 Nono$ecor>d (1 x 10- 9 sec ) • Dielectric T 
60 Sec. ‘Fonward Surge Roting (« 26*C. Amps lor t, 

* Mode Noise Protectran Normol and Common Mode ’N 
Freauencv 150KHZ-30MHZ •Attenuation. 506 56! 


SAPPHIRE SPF-1 m 

Sw<icned.EMi-RFi Filtered. 
odopts to duplex outlet. *3 

i Outteti is Amps Total 125 Volts. 

1675 From Sln^or All Combla- 
ed •Operating Temperature 
•40*C to *■ 85*c • Pe^ Pulse Power 
0isslpatlon6i 2S*C.585.000Wtor 
20 Micro Sec. • Maximum Clomping 
. Voitoge (ri lest Current 5QA (6/20 
I MicroSec.)340VOompingOccunLine^^^L 
I to Une (Normoi Mode) oita line ta 
I Ground (Common Mode] •Clamping 
I Resporve Time i NotxMecortd (1 x i0-9 
I sec )*Oieiectrtc Test 3000 VAC 60 Sec ^ 
I •Fotword Surge Ratirtg/u 25*C. t4iU) Amps for i 
f 1/120 Sec • Mode Noise Protection: Normal ono 
Corrwnon Mode • Noise Retectlon Frequertcv 
150KHZ 30MH2 • Attenuation; 5D6-58De. 

' lifetime Warranty 


EMERALD SP-2»,«chM. 

plugs into duplex oultei: 6 ft power cord. 

Built-in Breaker. 6 Outlets. 15 Amps 
Total 125 Volts. 1875 Wotts From Smgle or Al 
Comblr>ed*Operatir>g Temperature -40^to^^B 
•t 65*C< Peak nise Power Dissipation ru 25*C. 
'685.00(M/ for 20 Micro Sec • Maximum Clomplog^l 
Voitageiti Current 506 (8/20 Mtaro Sec.) 3^^ 

Ciorr«)irv Occurs Llf>e to Une (Normoi Mode) and ^ 
Line to GrouTKl (Common Mode) •Ciomplrsg 
Reiportse Time: 1 Nonoeecorsd (1 x 10-9 sec )* Oleiec- 
trtc Test: 3000 VAC 60 Sk .* Forward Surge R(^ir>o 
At 25*C. 1440 Amps tot 1/120 Sec . LifettmeWorro^ 

Beton $69.95 


All Curtis Surge Protectors meet or exceed IEEE storyjords 
567-1960 Guide tor Stf ge Voltoges in AC Power Circuits 


RetoH $79.96 


The Ones To Ask For 


Curtis Electronic Surge Protectors ore built to 
provide surge protection for any microcomputer 
for a lifetime. Constructed with precision, using 
advanced semiconductor technology, the Curtis 
Jewels prevent damage to microcomputer sys- 
tems and data from powerline overvoltage 



"surges, spikes and glitches." Surge protection from 
the Curtis Jewels is your guarantee of the best tine 
of defense for your valuable hardware and data, 
at a price that won’t shock you. Get your computer 
the protection it deserves with Curtis the experts 
in accessories. 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canada: Micra-Compuler Products, P.O. Box 235, Ajox, ONT, Canada L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 924-3823 

Martutactunng Comparty, Inc. 

CURTIS 


306 Union Street, Fteterborough, NH 03458 




